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S56& ([SUHVVLRQVSODVPLG PLW GHP 5RXV6DUNRP9LUXV XQG GHP
&\WRPHJDOLH9LUXV3URPRWHU
S56&S 3ODVPLG S56& PLW LQ ¶¶ 2ULHQWLHUXQJ HLQJHIJWHU S
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  / ,7(5$785h%(56 ,&+7 81' = ,(/6(7=81*
6lXJHWLHUH XQG 9|JHO KDEHQ YLHOH XQVSH]LILVFKH %DUULHUHQ ZLH EHLVSLHOVZHLVH GLH
+DXW XQG GLH 6FKOHLPKlXWH HQWZLFNHOW XP VLFK JHJHQ .UDQNKHLWVHUUHJHU ]X
VFKW]HQ 7URW]GHP N|QQHQ HQWZHGHU .UDQNKHLWVHUUHJHU GLHVH 6FKUDQNHQ
EHUZLQGHQRGHUHVHQWVWHKHQ%HGURKXQJHQIUGHQ.|USHULQVHLQHP,QQHUHQZLH
LP )DOOH YRQ .UHEV 'LHVH 9RUJlQJH DNWLYLHUHQ HLQ N|USHUHLJHQHV $EZHKUV\VWHP
GDV,PPXQV\VWHP
'DV ,PPXQV\VWHP OlVVWVLFK LQ]HOOXOlUHXQGKXPRUDOH.RPSRQHQWHQJOLHGHUQ'LH
=HOOHQ GHV ,PPXQV\VWHPV GLH /HXNR]\WHQ RGHUZHLVVHQ%OXWN|USHUFKHQ VLQG LQ
GHU /DJH N|USHUHLJHQH XQG N|SHUIUHPGH 6WUXNWXUHQ $QWLJHQH ]X XQWHUVFKHLGHQ
9HUWUHWHU GHU =HOOHQ GHV XQVSH]LILVFKHQ DQJHERUHQHQ ,PPXQV\VWHPV VLQG
EHLVSLHOVZHLVH0DNURSKDJHQ1DWUOLFKH.LOOHU=HOOHQ1.=HOOHQXQG*UDQXOR]\WHQ
=X GHQ =HOOHQ GHV VSH]LILVFKHQ E]Z DGDSWLYHQ ,PPXQV\VWHPV ]lKOHQ GLH % XQG
7/\PSKR]\WHQ 6LH DOOH VLQG LQ GHU /DJH GXUFK %RWHQVWRIIH GLH VRJHQDQQWHQ
=\WRNLQHPLWHLQDQGHU]XNRPPXQL]LHUHQ&$//$5'X*($5,1*'DVLHDOV
0HGLDWRUHQ]ZLVFKHQ/HXNR]\WHQGLHQHQZHUGHQVLHDOV,QWHUOHXNLQH,/EH]HLFKQHW
$QGHUH GLHVHU 0HGLDWRUHQ ZLH ,QWHUIHURQH 7XPRUQHNURVHIDNWRUHQ XQG
:DFKVWXPVIDNWRUHQ KDEHQ LKUH XUVSUQJOLFKHQ %H]HLFKQXQJHQ EHKDOWHQ XQG VLQG
QLFKWLQGLHHLQKHLWOLFKH,QWHUOHXNLQ1RPHQNODWXUHLQJHJDQJHQ=HOOHQH[SULPLHUHQDXI
LKUHU2EHUIOlFKH MHQDFK=HOOW\SXQG$NWLYLHUXQJVJUDGHLQHYDULLHUHQGH.RPELQDWLRQ
DQ 5H]HSWRUHQ IU GLHVH =\WRNLQH hEHU VSH]LILVFKH -DQXV.LQDVHQ ZHUGHQ GLH
6LJQDOH YRP 5H]HSWRU LQ GDV =HOOLQQHUH EHUPLWWHOW ,+/( HW DO  'XUFK
,QWHUDNWLRQ PLW GHQ 67$70ROHNOHQ ÄVLJQDO WUDQVGXFHU DQG DFWLYDWRUV RI
WUDQVFULSWLRQ³ NRPPW HV OHW]WHQGOLFK ]XU $NWLYLHUXQJ YRQ67$7DEKlQJLJHQ*HQHQ
,9$6+.,9-$&2%621HWDO,+/(HWDO
 'LHDQJHERUHQH,PPXQDQWZRUW
(LQH ZLFKWLJH KXPRUDOH .RPSRQHQWH GHV XQVSH]LILVFKHQ ,PPXQV\VWHPV VWHOOW
GDV.RPSOHPHQWV\VWHPGDU 0h//(5(%(5+$5'HW DO (V VHW]W VLFKDXV
YHUVFKLHGHQHQ )DNWRUHQ ]XVDPPHQ GLH YRQ0DNURSKDJHQ VH]HUQLHUW ZHUGHQ 'LH
.RPSOHPHQWIDNWRUHQ GHV DOWHUQDWLYHQ:HJHV N|QQHQGLUHNW DQGLH2EHUIOlFKH YRQ
3DWKRJHQHQ ELQGHQ RKQH GDVV$QWLN|USHU KLHUIU QRWZHQGLJZlUHQ -$1(:$< X
75$9(561DFKGHU%LQGXQJGHVHUVWHQ)DNWRUVDQGLH3DWKRJHQREHUIOlFKH
  /LWHUDWXUEHUVLFKW=LHOVHW]XQJ
VHW]W VLFK HLQH .DVNDGH LQ *DQJ GLH PLW GHU /\VH GHV 3DWKRJHQV GXUFK GLH
$XVELOGXQJ YRQ 3RUHQ LQ GHVVHQ 0HPEUDQ HQGHW 'XUFK 6LDOLQVlXUHUHVWH DXI GHU
2EHUIOlFKH YRQ N|USHUHLJHQHQ =HOOHQ XQG GLH %LOGXQJ YRQ 3URWHDVHQ GLH HLQH
.RPSOHPHQWELQGXQJKHPPHQNDQQGHU6lXJHWLHURUJDQLVPXVVHLQHHLJHQHQ=HOOHQ
YRUGHU/\VHGXUFKVHLQ.RPSOHPHQWV\VWHPVFKW]HQ/$&+0$11
,Q GHU 5HJHO VLQG HV =HOOHQ GHV XQVSH]LILVFKHQ ,PPXQV\VWHPV ZLH
EHLVSLHOVZHLVH 0RQR]\WHQ LP %OXW 0DNURSKDJHQ LQ *HZHEHQ RGHU XQUHLIH
GHQGULWLVFKH =HOOHQ ]% /DQJHUKDQV]HOOHQ GLH VLFK DOV (UVWH PLW GHQ GHQ :LUW
EHGURKHQGHQ 2UJDQLVPHQ DXVHLQDQGHUVHW]HQ $OV 3KDJR]\WHQ RGHU )UHVV]HOOHQ
N|QQHQVLH(UUHJHUDEJHVWRUEHQHLQIL]LHUWH=HOOHQRGHU7XPRU]HOOHQDXIQHKPHQ6LH
HUNHQQHQGLH3DWKRJHQHDQEHVWLPPWHQ2EHUIOlFKHQVWUXNWXUHQGLH MHZHLOV IUHLQH
*UXSSH YRQ 3DWKRJHQHQ FKDUDNWHULVWLVFK VLQG ÄSDWWHUQ UHFRJQLWLRQ³ /,(1 HW DO
.$,6+2X$.,5$'DEHLHQWVWHKHQQDFKGHU(QGR]\WRVHVRJHQDQQWH
3KDJRVRPHQ LQ GHQHQ VLFK GLH DXIJHQRPPHQHQ 2UJDQLVPHQ EHILQGHQ 'LHVH
3KDJRVRPHQYHUVFKPHO]HQPLW/\VRVRPHQ LQGHQHQ O\VRVRPDOH(IIHNWRUPROHNOH
HQWKDOWHQ VLQG ]X 3KDJRO\VRVRPHQ ,Q GLHVHQ ZHUGHQ GLH 3DWKRJHQH SUR]HVVLHUW
$QVFKOLHHQG ZHUGHQ GLH GHJUDGLHUWHQ 3URWHLQH DOV 3HSWLGIUDJPHQWH DXI
+DXSWKLVWRNRPSDWLELOLWlWVNRPSOH[,,0ROHNOHQ 0+&,,0ROHNOHQ SUlVHQWLHUW
$XIJUXQG LKUHU )lKLJNHLW ]XU 3UlVHQWDWLRQ YRQ $QWLJHQ ZHUGHQ 0DNURSKDJHQ XQG
GHQGULWLVFKH=HOOHQDOVDQWLJHQSUlVHQWLHUHQGH=HOOHQ$3=EH]HLFKQHW-$1(:$<X
75$9(563URWHLQH YRQ3DWKRJHQHQ GLH VLFK LP=\WRSODVPDEHILQGHQZLH
]% 9LUHQ XQG /LVWHULHQ GLH DXV GHP 3KDJRVRP LQ GDV =\WRSODVPD HQWNRPPHQ
N|QQHQ 325712<HWDO ZHUGHQEHUJURH(Q]\PNRPSOH[H VRJHQDQQWH




LP .QRFKHQPDUN ,Q GHU (QWZLFNOXQJ GHU 0DNURSKDJHQ VLQG GLHVH QDFK LKUHU
5HLIXQJ ]X 0RQR]\WHQ LP %OXW ]X ILQGHQ 6LH VLQG LP .|USHU ZHLW YHUEUHLWHW XQG
HQWZLFNHOQ RUJDQEH]RJHQH VSH]LILVFKH 6XESRSXODWLRQHQ ZLH GLH .XSIIHU]HOOHQ GHU
/HEHU RGHU GLH $OYHRODUPDNURSKDJHQ GHU /XQJH 6LH JHK|UHQ ]X GHQ3KDJR]\WHQ




SUR]HVVLHUHQ XQG SUlVHQWLHUHQ $QWLJHQ XQG VWHOOHQ GXUFK LKUH )lKLJNHLW DXI




DXFK=\WRNLQHVH]HUQLHUHQGLHGLH LQIODPPDWRULVFKH ,PPXQDQWZRUW UHJXOLHUHQE]Z
VXSSULPLHUHQZLH]%,/RGHU7*)b:$+/HWDO0$('$HWDO
'HQGULWLVFKH =HOOHQ KDEHQ LQ PDQFKHU +LQVLFKW lKQOLFKH )XQNWLRQHQ ZLH
0DNURSKDJHQ-HGRFKLVWLKUH+DXSWDXIJDEHZHQLJHUGLH%HNlPSIXQJYRQ(UUHJHUQ
DP 2UW GHU ,QIHNWLRQ VRQGHUQ YLHOPHKU GLH ,QLWLDWLRQ XQG $XIUHFKWHUKDOWXQJ YRQ
,PPXQUHDNWLRQHQ 6LH OLHJHQ DXFK LQ QLFKWO\PSKDWLVFKHQ *HZHEHQ DOV XQUHLIH
GHQGULWLVFKH=HOOHQZLHGHQ/DQJHUKDQV=HOOHQGHU+DXWYRU1DFKGHP.RQWDNWPLW
$QWLJHQ ZDQGHUQ VLH LQ GLH 0LO] XQG GLH /\PSKNQRWHQ XP GRUW GLH VSH]LILVFKH
,PPXQDQWZRUW LQ *DQJ ]X VHW]HQ XQG DXIUHFKW ]X HUKDOWHQ 67(,10$11 
$867<1  'XUFK NRVWLPXODWRULVFKH 2EHUIOlFKHQPROHNOH ZLH EHLVSLHOVZHLVH
GLH %0ROHNOH XQG GXUFK GLH &'&'/LJDQG,QWHUDNWLRQ WUHWHQ GLH
GHQGULWLVFKHQ=HOOHQ LQEHVRQGHUVHQJHQ.RQWDNWPLWGHQ7+HOIHU]HOOHQDNWLYLHUHQ
GLHVH GXUFK =\WRNLQH ]% ,/ XQG ZLUNHQ VR DOV VWDUNH $NWLYDWRUHQ GHU
VSH]LILVFKHQ,PPXQDQWZRUW%/8(6721(&(//$HWDO/(16&+2:HW
DO12(//(
1DWUOLFKH .LOOHU]HOOHQ 1.=HOOHQ lKQHOQ LQ HLQLJHQ (LJHQVFKDIWHQ GHQ
]\WRWR[LVFKHQ 7/\PSKR]\WHQ =7/ V  GHV DGDSWLYHQ ,PPXQV\VWHPV
EHLVSLHOVZHLVH WUDJHQ EHLGH =HOOW\SHQ RIWPDOV JOHLFKH 2EHUIOlFKHQPROHNOH ]%
&' %HLGH =HOOW\SHQ SURGX]LHUHQ QDFK ([SRVLWLRQ JHJHQEHU ,/ ,QWHUIHURQg
,)1 g75,33HWDO:LH=7/W|WHQVLHLKUH=LHO]HOOHQEHU3HUIRULQRGHUGHQ
)DV/LJDQGHQ .,1*  -HGRFK EHQ|WLJHQ 1.=HOOHQ LP *HJHQVDW] ]X =7/
NHLQHQ 0+&,.RPSOH[ ]XU $NWLYLHUXQJ 9LHOPHKU ZHUGHQ VLH JHUDGH GXUFK GDV
)HKOHQ GHV 0+&,.RPSOH[HV RGHU PXWLHUWH 0+&,.RPSOH[H ]XU =HUVW|UXQJ GHU
=LHO]HOOHDNWLYLHUW.$55(HWDO/,$2HWDO
*UDQXOR]\WHQ HQWZLFNHOQ VLFKZLH0DNURSKDJHQ XQG GHQGULWLVFKH =HOOHQ DXV GHP
.QRFKHQPDUNXQGZHUGHQQDFKGHP,QKDOWLKUHU*UDQXODLQGUHL6XEW\SHQHLQJHWHLOW
1HXWURSKLOH *UDQXOR]\WHQ VLQG GLH DP KlXILJVWHQ YRUNRPPHQGHQ =HOOHQ GHV
XQVSH]LILVFKHQ ,PPXQV\VWHPV 6LH DJLHUHQ DOV 3KDJR]\WHQ XQG GLHQHQ VR GHU
%HNlPSIXQJ EDNWHULHOOHU ,QIHNWLRQHQ (RVLQRSKLOH *UDQXOR]\WHQ VSLHOHQ HLQH JURH
  /LWHUDWXUEHUVLFKW=LHOVHW]XQJ
5ROOH LQ GHU $EZHKU SDUDVLWlUHU ,QIHNWLRQHQ ]% GXUFK :UPHU DEHU DXFK LQ
DOOHUJLVFKHQ (UNUDQNXQJHQ ZLH GHP $VWKPD EURQFKLDOH hEHU GLH 5ROOH GHU
EDVRSKLOHQ*UDQXOR]\WHQ LVW ELVKHUZHQLJ EHNDQQW MHGRFKHUJlQ]HQ VLH YHUPXWOLFK





1DFK GHU $XIQDKPH YRQ $QWLJHQ GXUFK 0DNURSKDJHQ %=HOOHQ RGHU XQUHLIH
GHQGULWLVFKH =HOOHQ N|QQHQ =HOOHQ GHV VSH]LILVFKHQ ,PPXQV\VWHPV ZLH
7+HOIHU]HOOHQ EHU LKUHQ7=HOOUH]HSWRU XQGGDV&'0ROHNO DQ0+&,,0ROHNOH
ELQGHQ XQG GDV SUlVHQWLHUWH 3HSWLG JHJHEHQHQIDOOV DOV $QWLJHQ HUNHQQHQ $EE
-$1(:$< X 75$9(56  0LW GLHVHP ZLFKWLJHQ LQLWLDOHQ 6FKULWW GHU




GDV 3KDJRVRP GHU DQWLJHQSUlVHQWLHUHQGHQ =HOOH $3= 1DFK 9HUVFKPHO]XQJ






'DV VSH]LILVFKH ,PPXQV\VWHP GHV .|USHUV KDW ]ZHL +DXSWZHJH HQWZLFNHOW VLFK
JHJHQGLHYLHOHQ LQIHNWL|VHQ(UUHJHURGHU(QWDUWXQJHQYRQ=HOOHQ]XZHKUHQ=XP
HLQHQ H[LVWLHUW GLH ]HOOXOlUH 7\S  ]XP DQGHUHQ GLH KXPRUDOH ,PPXQLWlW 7\S 
  /LWHUDWXUEHUVLFKW=LHOVHW]XQJ
6$/*$0( HW DO  7\S ,PPXQDQWZRUWHQ VLQG FKDUDNWHULVLHUW GXUFK GLH




+HOIHU]HOOHQ ,P *HJHQVDW] ]X 0DNURSKDJHQ RGHU GHQGULWLVFKHQ =HOOHQ ZLUNHQ VLH
MHGRFKQLFKWGXUFK3KDJR]\WRVHLQGHU,PPXQDQWZRUWPLW1DFKLKUHU$NWLYLHUXQJXQG
'LIIHUHQ]LHUXQJ]X3ODVPD]HOOHQSURGX]LHUHQVLHVSH]LILVFKH$QWLN|USHUJHJHQ]XYRU
SUlVHQWLHUWH $QWLJHQH 'DEHL ZHUGHQ MH QDFK ,PPXQDQWZRUW XQG $QWLJHQ
XQWHUVFKLHGOLFKH ,VRW\SHQ GHU $QWLN|USHU VH]HUQLHUW VR EHLVSLHOVZHLVH GDV ,J( YRU
DOOHP LP 9HUODXI YRQ ,QIHNWLRQHQ PLW H[WUD]HOOXOlUHQ 3DUDVLWHQ XQG ZlKUHQG GHU
LPPXQSDWKRORJLVFKHQ *HVFKHKHQ EHL DOOHUJLVFKHQ (UNUDQNXQJHQ -$1(:$< X
75$9(56  :lKUHQG EHL GHU .RQWUROOH YRQ 7XPRUHQ XQG LQWUD]HOOXOlUHQ
(UUHJHUQGLH7\S,PPXQDQWZRUWGLH+DXSWUROOHVSLHOW LVW IUGLH%HNlPSIXQJYRQ
EHLVSLHOVZHLVH KHOPLQWKLVFKHQ ,QIHNWLRQHQ GLH 7\S ,PPXQDQWZRUW YRQ JURHU
%HGHXWXQJ GD KLHU GLH 3DWKRJHQH GXUFK GLH $QWLN|USHU HUUHLFKW ZHUGHQ N|QQHQ
-HGRFK LVW HLQ =XVDPPHQVSLHO EHLGHU :HJH IU GLH (OLPLQDWLRQ GHU (UUHJHU RIW
XQHUOlVVOLFK +(51$1'(=3$1'2 HW DO  7,//(< HW DO  XQG HLQH
EHUVFKLHVVHQGH RGHU XQJHEUHPVWH ,PPXQDQWZRUW LQ HLQH 5LFKWXQJ IKUW ]X
.UDQNKHLWVELOGHUQ ZLH $OOHUJLHQ RGHU $XWRLPPXQLWlW &+$5/721 X /$))(57<
0$==$5(//$HWDO
'LH =HOOH GLH LP 0LWWHOSXQNW GHU EHLGHQ P|JOLFKHQ +DXSWZHJH GHU ,PPXQDQWZRUW
VWHKWLVWGLH7+HOIHU]HOOH7K=HOOH0260$11HWDOVWHOOWHQDOV(UVWHGDU
GDVV GLHVHU =HOOW\S LQ ]ZHL VSH]LILVFKHQ $NWLYLHUXQJVIRUPHQ H[LVWLHUW 'LH
7+HOIHU]HOOHQYRP7\S7K=HOOHQUHSUlVHQWLHUHQKLHUEHLGLH]HOOXOlUH,PPXQLWlW
GLH 7+HOIHU]HOOHQ YRP 7\S  7K=HOOHQ GLH KXPRUDOH ,PPXQLWlW *(00(// X
6(<0285&$57(5X'87721'LHEHLGHQ6XEW\SHQGHU7K=HOOHQ
XQWHUVFKHLGHQ VLFK GXUFK HLQ MHZHLOV FKDUDNWHULVWLVFKHV 0XVWHU LKUHU
=\WRNLQH[SUHVVLRQ :lKUHQG 7K=HOOHQ YRU DOOHP ,)1g XQG ,/ SURGX]LHUHQ
ZHUGHQ YRQ 7K=HOOHQ KDXSWVlFKOLFK =\WRNLQH ZLH ,/ ,/ XQG ,/ JHELOGHW
$EE 025(/ X25,6 'DEHL UHJXOLHUHQ GLH =\WRNLQH ,/ XQG ,)1g GLH
(QWZLFNOXQJ GHU MHZHLOV HQWJHJHQJHVHW]WHQ ,PPXQDQWZRUW QHJDWLY ,/ YHUKLQGHUW
GLH(QWVWHKXQJ,)1gSURGX]LHUHQGHU=HOOHQZlKUHQG,)1gGLH3UROLIHUDWLRQYRQ7K
  /LWHUDWXUEHUVLFKW=LHOVHW]XQJ





GDV&'0ROHNO WUDJHQGH7=HOOHQ HUIROJW GHUHQ$NWLYLHUXQJ(V N|QQHQ7K
=HOOHQIUGLH]HOOXOlUH,PPXQLWlWRGHU7K=HOOHQIUGLHKXPRUDOH,PPXQLWlW









0+&,,3HSWLG.RPSOH[ XQG GHU 9HUVWlUNXQJ GHV =HOO=HOONRQWDNWHV GXUFK GLH
,QWHUDNWLRQZHLWHUHU2EHUIOlFKHQPROHNOHDXIGHQLQWHUDJLHUHQGHQ=HOOHQZLH&'
XQG &'/LJDQG &' XQG %0ROHNOHQ ZHUGHQ VLH GXUFK =\WRNLQH ]XU




,/ JLEW GDV 6LJQDO ]XU 3UROLIHUDWLRQ GHU 7K=HOOHQ 6&+25/( HW DO 
7$1,*8&+, HW DO  7K=HOOHQ DQWZRUWHQ LKUHUVHLWV DXI GLHVH 6WLPXOL GXUFK
=\WRNLQHZLHEHLVSLHOVZHLVH,)1g,ZHOFKH$3=DNWLYLHUHQN|QQHQ
=\WRWR[LVFKH 7/\PSKR]\WHQ EHVLW]HQ GLH )lKLJNHLW DQGHUH =HOOHQ XQWHU
EHVWLPPWHQ9RUDXVVHW]XQJHQ]X]HUVW|UHQ$OOH=HOOHQGHV.|USHUVSUR]HVVLHUHQGLH
YRQ LKQHQ JHELOGHWHQ 3URWHLQH LQ LKUHP =\WRSODVPD XQG SUlVHQWLHUHQ GLH VR
HUKDOWHQHQ %UXFKVWFNH DXI 0+&,0ROHNOHQ ,QIL]LHUWH RGHU HQWDUWHWH =HOOHQ
SURGX]LHUHQ 3URWHLQH ZHOFKH QLFKW N|USHUHLJHQ XQG VRPLW DQWLJHQ VHLQ N|QQHQ
9RUDXVVHW]XQJIUGLH$NWLYLHUXQJGHU=7/XQGGLH$EW|WXQJYRQGHUDUWLJYHUlQGHUWHQ
=HOOHQ LVW GLH 3UlVHQWDWLRQ GLHVHU 3HSWLG$QWLJHQH DXI 0+&,0ROHNOHQ XQG GLH
(UNHQQXQJ GHV .RPSOH[HV GXUFK GHQ 7=HOOUH]HSWRU &$5%21( HW DO 
=,1.(51$*(/  'HV :HLWHUHQ HUIROJW lKQOLFK ZLH EHL GHQ 7K=HOOHQ HLQH
]XVlW]OLFKH%LQGXQJEHUGDV&'0ROHNOZHOFKHVVHOHNWLY0+&,0ROHNOHELQGHW
=\WRNLQH ZLH ,/ ,/ RGHU ,/ N|QQHQ GLH =7/ ]XVlW]OLFK DNWLYLHUHQ
+()(1(,'(5 HW DO  :,'0(5 HW DO  3$5'28; HW DO  =7/
N|QQHQ QDFK $NWLYLHUXQJ GXUFK GHQ 3HSWLG0+&,.RPSOH[ XQG =\WRNLQH ZLH ]%
,/XQG,/GDVIUGLH]HOOXOlUH,PPXQLWlWZLFKWLJH,)1gSURGX]LHUHQ6LHN|QQHQ




GHQ )DV/LJDQGHQ GHU =7/ ELQGHQ ZRGXUFK HV ]XP ,QJDQJVHW]HQ HLQHU
6LJQDONDVNDGH NRPPW 'LHVH 6LJQDONDVNDGH EHJLQQW XQWHU DQGHUHP PLW GHU







)DFWRU³ 1.6)GDVVSlWHU LQ ,/XPEHQDQQWZXUGH ,/ LVWHLQKHWHURGLPHUHV
=\WRNLQ (V EHVWHKW DXV ]ZHL JO\NRV\OLHUWHQ 8QWHUHLQKHLWHQ GLH EHU HLQH
'LVXOILGEUFNH NRYDOHQW YHUEXQGHQ VLQG (QWVSUHFKHQG LKUHV 0ROHNXODUJHZLFKWHV
ZHUGHQ VLH DOV ,/S S 0ROHNXODUJHZLFKW  N'D XQG ,/S S
0ROHNXODUJHZLFKWN'DEH]HLFKQHW$EE'LH9HUNQSIXQJGHU8QWHUHLQKHLWHQ
ILQGHW LP HQGRSODVPDWLVFKHQ 5HWLNXOXP GHU =HOOH VWDWW 0853+< HW DO 
:lKUHQGGLHS8QWHUHLQKHLWNRQVWLWXWLYH[SULPLHUWZLUG LQGX]LHUHQEDNWHULHOOHXQG
YLUDOH$QWLJHQHGLH([SUHVVLRQ YRQS LQ VWDUNHP0DH '$1'5($HWDO 
0$HWDO,/VWHOOWZLHLQGHQ$UEHLWHQYHUVFKLHGHQHU*UXSSHQGDUJHVWHOOW
HLQEHGHXWHQGHV=\WRNLQLQGHU]HOOXOlUHQ,PPXQLWlWGDU*$7(/<HWDO,/






GHU6LJQDOWUDQVGXNWLRQ YRQ ,/XQG ,/GLHQW &+8$HWDO 'HU ,/5 
VFKHLQW KDXSWVlFKOLFK IU GLH %LQGXQJ GHV =\WRNLQV EHU GLH S8QWHUHLQKHLW




&$6$7(//$ HW DO  IDQGHQ KHUDXV GDVV QDFK HLQHU 6WLPXODWLRQ YRQ
YHUVFKLHGHQHQ=HOOHQPLW/LSRSRO\VDFKDULGHQ LPPHUZHVHQWOLFKPHKU IUHLHVS LP
hEHUVWDQG GHU =HOOVXVSHQVLRQ ]X ILQGHQZDU DOV HV LQ JHEXQGHQHU )RUPDOV ,/




NRYDOHQW ELQGHQ XQG ]XP DQGHUHQ DOV 0RQRPHU ZLH DXFK DOV +RPRGLPHU
YRUNRPPHQNDQQ$EE










0$771(5 HW DO   NRQQWHQ ]HLJHQ GDVV HV VLFK EHL S XP HLQHQ
$QWDJRQLVWHQ]X,/KDQGHOWSELQGHWDQHLQH8QWHUHLQKHLWGHV,/5GHQ,/




8PGLH)XQNWLRQYRQ,/ LQYLYRDXI]XNOlUHQZXUGH LQ0lXVHQGDV*HQIU ,/
GHOHWLHUW HV ZXUGHQ VRJHQDQQWH Ä,/NQRFNRXW³0lXVH ,/0lXVH HU]HXJW
(V HQWVWDQGHQ VR ]XPHLQHQGLHS0DXV 0$*5$0HW DO ZLHDXFKGLH
S0DXV 0$771(5 HW DO  (V ZDU HLJHQWOLFK GDYRQ DXV]XJHKHQ GDVV
EHLGH 0DXVJHQRW\SHQ HLQHQ HLQKHLWOLFKHQ 3KlQRW\S DXIZHLVHQ ZUGHQ GD ,/
QLFKW JHELOGHW ZHUGHQ NRQQWH ,QWHUHVVDQWHUZHLVH MHGRFK HQWGHFNWH PDQ
8QWHUVFKLHGHLQGHU,PPXQDQWZRUWGHUEHLGHQ*HQRW\SHQ%HL,QIHNWLRQHQLQGHUHQ
$EZHKU GLH 7\S,PPXQDQWZRUW GLH +DXSWUROOH VSLHOW ZLHVHQ S0lXVH GHQ
UHVLVWHQWHUHQ 3KlQRW\S JHJHQEHU S0lXVHQ DXI 6LH EHUOHEWHQ LQ GHU5HJHO
OlQJHU XQG NRQQWHQ GLH ,QIHNWLRQ HIIHNWLYHU NRQWUROOLHUHQ 'XUFK GLHVH 9HUVXFKH
NRQQWHJH]HLJWZHUGHQGDVVSDEKlQJLJH3URWHLQHH[LVWLHUHQGLHQLFKW,/VLQG
XQG GHQQRFK SURWHNWLY LP 6LQQH HLQHU 7\S ,PPXQDQWZRUW ZLUNHQ 'LHVH (IIHNWH
NRQQWHQELVKHULQYHUVFKLHGHQHQ,QIHNWLRQVPRGHOOHQDXIJH]HLJWZHUGHQ'(&.(1HW
DO&$55HWDO+g/6&+(5HWDO/(+0$11HWDO'HV
:HLWHUHQ ZXUGH HLQH DJRQLVWLVFKH )XQNWLRQ GHV S ]X ,/ LQ HLQHP
7UDQVSODQWDWLRQVPRGHOOYRQ3,&277,HWDOSXEOL]LHUW
,P 1RYHPEHU  ZXUGH PLW ,/ HLQH P|JOLFKH (UNOlUXQJ IU GLH YRQ ,/
XQDEKlQJLJHQDJRQLVWLVFKHQ(IIHNWHGXUFKS3URWHLQHJHIXQGHQ2330$11HWDO
 ,/ LVW HLQ +HWHURGLPHU GDV DXV HLQHP S0ROHNO XQG HLQHU  N'D
8QWHUHLQKHLWSDXIJHEDXWLVW'DVS0ROHNOZXUGHYRQGHU*UXSSHXP5REHUW
.DVWHOHLQ EHU HLQH&RPSXWHUDQDO\VH GHU*HQVHTXHQ]HQ YRQ3URWHLQHQ EH]JOLFK
LKUHU +RPRORJLH ]XU ,/=\WRNLQIDPLOLH LGHQWLIL]LHUW ,/ ZDU YRUKHU LQ
$QWLS:HVWHUQ %ORWV QLFKW QDFKZHLVEDU JHZHVHQ 1RFK LVW ZHQLJ EHU GLHVHV
UHODWLY QHXH =\WRNLQ EHNDQQW ,Q ,QYLWUR9HUVXFKHQ NRQQWH ELVKHU JH]HLJW ZHUGHQ
GDVV,/PXULQH7*HGlFKWQLV]HOOHQ]XU3UROLIHUDWLRQXQG,)1g3URGXNWLRQDQUHJW





,/5 $EE  GHU JHPHLQVDP PLW GHP ,/5b ,/ ELQGHW XQG GLH





IKUW ]X (QW]QGXQJHQ LQ IDVW DOOHQ 2UJDQHQ VRZLH 0LQGHUZXFKV 8QIUXFKWEDUNHLW
XQG)UKWRGGHU0lXVH:,(.2:6.,HWDO,QHLQHP7LHUPRGHOOPLW0lXVHQ
GLHLQGHU+DXWWUDQVJHQSSURGX]LHUHQZLUGYHUPXWHWGDVV,/IUGLHVFKZHUHQ
HQW]QGOLFKHQ +DXWYHUlQGHUXQJHQ GXUFK PRQRQXNOHlUH =HOOLQILOWUDWH EHL GLHVHQ
7LHUHQYHUDQWZRUWOLFKLVW.233HWDO
$EE  6FKHPDWLVFKH 'DUVWHOOXQJ GHU /LJDQG5H]HSWRU%LQGXQJ GHU
S3URWHLQH$EJHELOGHW VLQG GLH XQWHUVFKLHGOLFKHQ 8QWHUHLQKHLWHQ GHV ,/
5H]HSWRUV   XQG  GHU ,/5H]HSWRU XQG GHU K\SRWKHWLVFKH ,/
5H]HSWRUNRPSOH[-HGH8QWHUHLQKHLW LVW LQGHU$EELOGXQJQXUHLQPDOEHVFKULIWHW











5H]HSWRU HYHQWXHOO XQWHU %HWHLOLJXQJ GHV ,/5b $EE  &+(1 HW DO 
<26+,'$HWDO1DLYHGHQ&'5H]HSWRUWUDJHQGH7=HOOHQ&'7=HOOHQ







ZXUGH YRQ2.$085$HW DO GLH(QWGHFNXQJ YRQ ,/ GDVXUVSUQJOLFKDOV
,QWHUIHURQgLQGX]LHUHQGHU )DNWRU ,*,) EH]HLFKQHW ZXUGH SXEOL]LHUW bKQOLFK ZLH
,/ZLUGHVEHLVSLHOVZHLVHYRQ0DNURSKDJHQXQGGHQGULWLVFKHQ=HOOHQSURGX]LHUW
XQGLQGX]LHUWV\QHUJLVWLVFKPLW,/GLH3URGXNWLRQYRQ,)1g'HV:HLWHUHQUHJWHV
XQDEKlQJLJ YRQ ,/ EHU HLQHQ ,/DEKlQJLJHQ:HJ GLH 7=HOO3UROLIHUDWLRQ DQ
0,&$//()HWDO,/VSLHOWHLQHZLFKWLJH5ROOHLQGHU,QIHNWLRQVDEZHKUYRQ
LQWUD]HOOXOlUHQ ,QIHNWLRQHQ GD HV KLHU DXFK ,/XQDEKlQJLJ GLH ,)1g 3URGXNWLRQ
LQGX]LHUHQ NDQQ 0h//(5 HW DO  =ZDU LVW ,/ EHL GLHVHQ ,QIHNWLRQHQ GDV






DO  +LHUEHL LVW YRQ %HGHXWXQJ GDVV 7=HOOHQ GHQ =HOO=HOONRQWDNW PLW HLQHU
$3= XQG ,/ ]XU 6WLPXODWLRQ EHQ|WLJHQ 1.=HOOHQ KLQJHJHQ DXFK RKQH GHQ
GLUHNWHQ=HOONRQWDNWDXI,/PLWGHU6HNUHWLRQYRQ,)1gUHDJLHUHQN|QQHQ<(HWDO
'HV:HLWHUHQ LQGX]LHUWDXFK ,)1gVHOEVWEHUHLQHYHUVWlUNWH ,/%LOGXQJ
GLH 3URGXNWLRQ YRQ ,)1g 0$&$721,$ HW DO  YHUPXWOLFK GXUFK GLH
+RFKUHJXODWLRQ GHU ([SUHVVLRQ YRQ S XQG GLH SRVLWLYH5HJXODWLRQ GHV ,/5b
:(11(5HWDO,)1gDNWLYLHUW0DNURSKDJHQXQGIKUWVR]%]XU([SUHVVLRQ
GHU LQGX]LHUEDUHQ 6WLFNVWRIIPRQR[LG6\QWKDVH L126 'XUFK GDV HQWVWHKHQGH
6WLFNVWRIIPRQR[LG12N|QQHQDXIJHQRPPHQH3DWKRJHQHHIIHNWLYDEJHW|WHWZHUGHQ
  /LWHUDWXUEHUVLFKW=LHOVHW]XQJ
0$&0,&.,1* HW DO  (EHQVR ZHUGHQ UHDNWLYH 6DXHUVWRII,QWHUPHGLDWH
JHELOGHW7$.$2HWDO1HEHQGHU9HUEHVVHUXQJGHU$EW|WXQJLQWUD]HOOXOlUHU
%DNWHULHQNRPPWHVDXFK]XHLQHUYHUPHKUWHQ([SUHVVLRQYRQ0+&,XQG0+&,,
0ROHNOHQ ZRGXUFK VLFK GLH $QWLJHQSUlVHQWDWLRQ YHUVWlUNW 3$8/  ,)1g LVW
GHU]HQWUDOH(IIHNWRULQGHU7\S,PPXQDQWZRUW
71)a ZLUG GXUFK 0DNURSKDJHQ XQG 1.=HOOHQ JHELOGHW (U LVW HLQ VFKZlFKHUHU
$NWLYDWRU DOV ,)1g EHVLW]W MHGRFK GLH JOHLFKHQ JUXQGOHJHQGHQ (IIHNWH XQG ZLUNW
V\QHUJLVWLVFK PLW ,)1g /((1(1 HW DO  (U PRGXOLHUW GLH ([SUHVVLRQ GHV
7UDQVNULSWLRQVIDNWRUV ,QWHUIHURQUHJXOLHUHQGHU )DNWRU  XQG EHHLQIOXVVW EHU GLHVHQ




6DOPRQHOOD HQWHULFD 6HURYDU (QWHULWLGLV LVW HLQ JUDPQHJDWLYHV EHJHLHOWHV
%DNWHULXP (V LQIL]LHUW EHU GDV +KQHUHL GHQ 0HQVFKHQ XQG KDW LQ GHQ OHW]WHQ
-DKU]HKQWHQ DOV (UUHJHU YRQ /HEHQVPLWWHOLQIHNWLRQHQ ]XQHKPHQG DQ %HGHXWXQJ
JHZRQQHQZDUHQLQ(80LWJOLHGVVWDDWHQZLH%HOJLHQEHUDOOHUKXPDQHU
6DOPRQHOORVHQ GXUFK6DOPRQHOOD (QWHULWLGLV YHUXUVDFKW 9$1 /22&.HW DO 
1DFKRUDOHU$XIQDKPHGHU6DOPRQHOOHQNRPPWHV]XU,QYDVLRQGHU%DNWHULHQLQGDV
'DUPHSLWKHOXQGGHQGDPLWYHUEXQGHQHQDNXWHQ(QW]QGXQJVHUVFKHLQXQJHQLQ)RUP




KXPRUDOHQ ,QIHNWLRQVDEZHKU GHV:LUWHV JHVFKW]W 6DOPRQHOOHQ EHVLW]HQ ZLH YLHOH
DQGHUH LQWUD]HOOXOlUH %DNWHULHQ GLH 0|JOLFKNHLW GLH 5HLIXQJ GHV 3KDJRVRPV ]XP
3KDJRO\VRVRP ]X YHUKLQGHUQ 6RPLW KDEHQ GLH 3DWKRJHQH GLH0|JOLFKNHLW VLFK LQ
HLQHUZHQLJHUEHGURKOLFKHQDOVYLHOPHKUVLHVFKW]HQGHQ8PJHEXQJ]XYHUPHKUHQ
'LH 0HFKDQLVPHQ GLHVHU hEHUOHEHQVVWUDWHJLH VLQG ELVKHU QXU LQ $QVlW]HQ JHNOlUW
),(/'6HW DO 60$//HW DO :LFKWLJ IU GLH LQLWLDOH(LQGlPPXQJGHU
LQWUD]HOOXOlUHQ EDNWHULHOOHQ ,QIHNWLRQ LVW GLH 6HNUHWLRQ YRQ ,/ GXUFK GLH
0DNURSKDJHQ DOV HUVWH 9HUPLWWOHU HLQHU .|USHUDEZHKU *(50$11 HW DO 
+6,(+ HW DO  'XUFK GLH 3URGXNWLRQ YRQ ,/ XQG GLH DQVFKOLHHQGH
  /LWHUDWXUEHUVLFKW=LHOVHW]XQJ
$NWLYLHUXQJ YRQ 0DNURSKDJHQ GXUFK ,)1g XQG 71)a ZLUG HLQH $EW|WXQJ GHU
LQWUD]HOOXOlUHQ 3DWKRJHQH GXUFK UHDNWLYH 6WLFNVWRII XQG 6DXHUVWRIIYHUELQGXQJHQ
HUP|JOLFKW ,Q GHU XQVSH]LILVFKHQ3KDVHZHUGHQ YRU DOOHP1.=HOOHQXQGQDLYH7
=HOOHQGXUFK ,/]XU71)a- ]XU ,)1g-3URGXNWLRQDQJHUHJW 75,33HWDO
:lKUHQGGHUDGDSWLYHQ,PPXQDQWZRUWJUHLIHQDQWLJHQVSH]LILVFKH&'XQG&'7
=HOOHQDEHU DXFK gd7=HOOHQ LQGDV*HVFKHKHQHLQXQGDNWLYLHUHQGXUFK ,)1g GLH
0DNURSKDJHQ&+$1HWDO'XUFKGLH$NWLYLHUXQJNRPPWHV]XUYHUEHVVHUWHQ
LQWUD]HOOXOlUHQ$EW|WXQJ LQ GHQ3KDJRO\VRVRPHQGXUFK L126 0$&0,&.,1*HWDO
 XQG ]X HLQHU YHUVWlUNWHQ([SUHVVLRQ YRQ0+&, XQG0+&,,0ROHNOHQ DXI
GHU =HOOREHUIOlFKH 'DPLW YHUEXQGHQ HUIROJW HLQH YHUPHKUWH 3UlVHQWDWLRQ YRQ
6DOPRQHOOHQDQWLJHQGXUFKGLHLQIL]LHUWHQ0DNURSKDJHQ3$8/(VNRQQWHDXFK
JH]HLJW ZHUGHQ GDVV =7/ IU GLH hEHUZLQGXQJ HLQHU 6DOPRQHOOHQLQIHNWLRQ YRQ
%HGHXWXQJVLQG(LQJHQDXHU0HFKDQLVPXVLVWKLHUIUQRFKQLFKWEHNDQQW(VLVWDEHU
DQ]XQHKPHQ GDVV LQWUD]HOOXOlUH XQG VRPLW YRU GHQ ,PPXQ]HOOHQ JHVFKW]WH
6DOPRQHOOHQ DXI GLHVHP :HJ ZLHGHU GHP $QJULII GXUFK GDV ,PPXQV\VWHP
DXVJHVHW]WZHUGHQ/2HWDO
,P )DOOH HLQHU 6DOPRQHOOHQLQIHNWLRQ EHGURKHQ DOVR 3DWKRJHQH PLW GHXWOLFK
LPPXQRJHQHQ (LJHQVFKDIWHQ GHQ .|USHU XQG LQGX]LHUHQ VRPLW DXFK GLH
,PPXQDEZHKU,P)DOOHHLQHU7XPRUHUNUDQNXQJKLQJHJHQVWHKWGLH(QWDUWXQJHLQHU
N|USHUHLJHQHQ =HOOH DP $QIDQJ 'DKHU IlOOW HV GHP ,PPXQV\VWHP ZHVHQWOLFK
VFKZHUHU GHQ 7XPRU DOV ÄIUHPG³ ]X HUNHQQHQ 1XU VHOWHQ KDEHQ 7XPRUH HLQH
$NWLYLHUXQJ GHV XQVSH]LILVFKHQ ,PPXQV\VWHPV ]XU )ROJH GD VLH DOV N|USHUHLJHQH
=HOOHQ NHLQH ÄGDQJHU³6LJQDOH DQ GLH3KDJR]\WHQ EHUPLWWHOQ 0$7=,1*(5
-HGRFKH[SUHPLHUHQ7XPRUHQ3URWHLQHGLHLQQRUPDOHQ=HOOHQGHVDGXOWHQ.|USHUV
HQWZHGHU QLFKW QXU LQ EHVWLPPWHQ 7HLOHQ GHV .|USHUV RGHU LQ NXU]HQ
(QWZLFNOXQJVSKDVHQYRUNRPPHQ1RUPDOHUZHLVHQLFKW LP.|USHUH[SULPLHUWZHUGHQ
VRJHQDQQWH ÄVSH]LILVFKH 7XPRUDQWLJHQH³ 'LHVH HQWVWHKHQ GXUFK GLH0XWDWLRQ XQG
$NWLYLHUXQJYRQEHVWLPPWHQ*HQHQ021$&+HWDO,PDQGHUHQ)DOOKDQGHOW
HV VLFK XP GLH Ä7XPRUDVVR]LLHUWHQ $QWLJHQH³ 'LHVH $QWLJHQH N|QQHQ YRQ YLHOHQ
RGHU VHKU ZHQLJHQ =HOOHQ GHV EULJHQ .|USHUJHZHEHV H[SULPLHUW ZHUGHQ
%HLVSLHOVZHLVHKDQGHOWHVVLFKKLHUEHLXPGLHNDU]LQRHPEU\RJHQHQRGHURQNRIHWDOHQ






EHU ,/XQG ,)1g XQGGLH$NWLYLHUXQJYRQ0DNURSKDJHQXQGVSH]LILVFKHQ=7/
-HGRFKLVWLQGLHVHP)DOOGHU.DPSIJHJHQGHQ.UHEVQRFKQLFKWJHZRQQHQGDYLHOH
7XPRU]HOOHQ VHOHNWLY GLH([SUHVVLRQ LKUHU0+&,0ROHNOH YHUPLQGHUQ N|QQHQ XQG
VR ZLHGHUXP GLH 3UlVHQWDWLRQ YRQ 7XPRUDQWLJHQ UHGX]LHUHQ 60,7+ HW DO 
=XVlW]OLFKNDQQDEHUGXUFKGDVSURGX]LHUWH,/XQG,)1gHLQH0HWDVWDVLHUXQJGHV
7XPRUVHLQJHVFKUlQNWZHUGHQ'XUFK,/,)1gXQGGDVGXUFK,)1gLQGX]LHUEDUH




'XUFK GHQ $XIEDX HLQHU ]HOOXOlUHQ ,PPXQLWlW XQG GDV JOHLFK]HLWLJH XQVSH]LILVFKH





$EE  6FKHPDWLVFKH 'DUVWHOOXQJ GHU ,QWHUDNWLRQ GHU ,PPXQ]HOOHQ LP
9HUODXI HLQHU 7\S ,PPXQDQWZRUW &' 7/\PSKR]\WHQ LQWHUDJLHUHQ EHU
0+&,XQG&'7/\PSKR]\WHQEHU0+&,,0ROHNOHPLWGHP0DNURSKDJHQ






 LQWHUHVVDQWHUZHLVH HLQH SURWHNWLYH :LUNXQJ YRQ S3URWHLQHQ IHVWJHVWHOOW
ZXUGH GLH XQDEKlQJLJ YRQ ,/ LVW VROOWH LQ GHU YRUOLHJHQGHQ $UEHLW XQWHUVXFKW
ZHUGHQ RE lKQOLFKH (IIHNWH DXFK QDFK HLQHU 6DOPRQHOOHQLQIHNWLRQ XQG LQ HLQHP
$QVDW]]XU7XPRUWKHUDSLHEHREDFKWHWZHUGHQN|QQHQ
=XQlFKVW VROOWH LQ HLQHP ,QIHNWLRQVPRGHOO PLW 6DOPRQHOOD (QWHULWLGLV GXUFK
9HUZHQGXQJYHUVFKLHGHQHU'HOHWLRQVPXWDQWHQLP0DXVPRGHOOGLH:LUNXQJYRQS
=\WRNLQHQDXIGLH(QWZLFNOXQJHLQHU]HOOXOlUHQ,PPXQDQWZRUWXQDEKlQJLJYRQ,/
HUDUEHLWHW ZHUGHQ +LHUEHL ZDU GDV $XJHQPHUN YRU DOOHP DXI GLH XQVSH]LILVFKH
,PPXQDQWZRUWJHULFKWHW
'HV:HLWHUHQZXUGHGLHP|JOLFKHWKHUDSHXWLVFKH:LUNXQJHLQHUORNDOHQ$SSOLNDWLRQ
YRQ S=\WRNLQHQ ZLHGHUXP XQWHU $XVVFKOX HLQHU :LUNXQJ YRQ ,/ LQ ]ZHL
7XPRUPRGHOOHQ XQWHUVXFKW 'LH $SSOLNDWLRQ HUIROJWH GXUFK HLQH *HQNDQRQH VRZLH
GXUFK ORNDOH RGHU V\VWHPLVFKH 3URWHLQLQMHNWLRQ $OV 0RGHOOWXPRUHQ GLHQWHQ GDV
/HZLV/XQJHQNDU]LQRPXQGGDV0HODQRP%
$EVFKOLHHQG IROJWHQ 8QWHUVXFKXQJHQ ]XP =XVDPPHQVSLHO YRQ ,/ S XQG
,/ LQ YLWUR ,Q GLHVHP 7HLO ZHUGHQ ]XP HLQHQ GLH :LUNXQJHQ XQG
:HFKVHOZLUNXQJHQ GHU UHNRPELQDQWHQ 3URWHLQH ]XP DQGHUHQ GLH (IIHNWH YRQ




GXUFK GHQ 9HUJOHLFK GHU XQWHUVFKLHGOLFKHQ *HQRW\SHQ 5FNVFKOVVH DXI GLH
%HGHXWXQJ HLQHV 3URWHLQV JH]RJHQ ZHUGHQ =XU $QDO\VH GHU :LUNXQJVZHLVH YRQ
S=\WRNLQHQRKQH(LQIOXGHV,/PXVVLQHLQHP6\VWHPPLWSXQGS
0lXVHQJHDUEHLWHWZHUGHQ:lKUHQGS0lXVHNHLQSELOGHQN|QQHQLVWHV







$QVWHOOH GHU S7LHUH N|QQHQ DXFK S0lXVH YHUZHQGHW ZHUGHQ GD GDV
3URWHLQ S QLFKW RKQH GDV 3URWHLQ S DXV GHU =HOOH WUDQVSRUWLHUW ZLUG 'LH
([SUHVVLRQ YRQ S ZLUG ZLHGHUXP QXU GXUFK YLUDOHV RGHU EDNWHULHOOHV $QWLJHQ
LQGX]LHUW 0$ HW DO  'LHVH EHLGHQ 0XWDQWHQ S XQG S0lXVH
EHVLW]HQVRPLW]ZDUXQWHUVFKLHGOLFKH*HQRW\SHQMHGRFKGHQJOHLFKHQ3KlQRW\S
$EE6FKHPDGHV9HUVXFKVDXIEDXVLP,QIHNWLRQVPRGHOO8PGLH:LUNXQJGHU
S=\WRNLQH RKQH %HWHLOLJXQJ YRQ ,/ ]X HUDUEHLWHQ ZXUGHQ S XQG S
0lXVHPLW6DOPRQHOOHQ LQIL]LHUW1XU LQS0lXVHQNDQQSH[SULPLHUWZHUGHQ
,VWDXFKGDV*HQIUSQLFKWYRUKDQGHQZLHLQGHQSXQGS0lXVHQ
NDQQ NHLQ S 3URWHLQ JHELOGHW ZHUGHQ %HREDFKWHWH8QWHUVFKLHGH VLQG GLUHNW DXI
GDV 9RUKDQGHQVHLQ YRQ S=\WRNLQHQ ]XUFN]XIKUHQ XQG VLQG XQDEKlQJLJ YRQ
,/
0RGHOOGHV)XQNWLRQVJHZLQQV±GDV7XPRUPRGHOO
:lKUHQG LP ,QIHNWLRQVPRGHOO LQ YLYR XQG LQ YLWUR GLH (IIHNWH GHU S=\WRNLQH LP
'HOHWLRQVPRGHOO GDUJHVWHOOW ZHUGHQ VROOHQ ZHUGHQ LP ]ZHLWHQ 7HLO GHU $UEHLW GLH




IDVW DOOHU S=\WRNLQH HUUHLFKW RKQH GDVV MHGRFK ,/ JHELOGHW ZLUG GD GHU
%LQGXQJVSDUWQHUSLQGLHVHP6\VWHPIHKOW$EE=XPHLQHQLVWGLHVHLQHQHXH
+HUDQJHKHQVZHLVH DQ GLH 3UREOHPDWLN GD LQ ELVKHU XQWHUVXFKWHQ 0RGHOOHQ GLH
%HGHXWXQJ GHU ,/XQDEKlQJLJHQ S=\WRNLQH EHU LKUH MHZHLOLJHQ 'HOHWLRQV




S0lXVHQ ZLH LP ,QIHNWLRQVPRGHOO IKUHQ ZUGH 'XUFK GLH IRUFLHUWH ORNDOH
([SUHVVLRQ E]Z GLH ,QMHNWLRQ HLQHV 3URWHLQV NDQQ LP YRUOLHJHQGHQ 7XPRUPRGHOO
GLUHNWDXIGLHORNDOHWKHUDSHXWLVFKH%HGHXWXQJGLHVHV3URWHLQVJHVFKORVVHQZHUGHQ
8P JH]LHOW GLH :LUNXQJ YRQ S=\WRNLQHQ XQWHU $XVVFKOXVV YRQ ,/ DXI GLH
7XPRUDEZHKUXQWHUVXFKHQ]XN|QQHQPXVVWHHLQ6\VWHPJHIXQGHQZHUGHQLQGHP
HQGRJHQHSDEKlQJLJH=\WRNLQHNHLQHQ(LQIOXVVKDEHQN|QQHQ'DVHUIRUGHUWHGLH
9HUZHQGXQJ YRQ S0lXVHQ S0lXVH EHVLW]HQ HLQ LQWDNWHV *HQ IU S
'LHVHV3URWHLQZLUGNRQVWLWXWLYH[SULPLHUWMHGRFKQLFKWVH]HUQLHUWEHYRUHVEHUHLQH




PVVHQ =HOOHQ ]XU (WDEOLHUXQJ GHV 7XPRUV YHUZHQGHW ZHUGHQ GLH YRQ GHU0DXV
QLFKW VRIRUW DOV IUHPGHUNDQQWXQG IROJOLFKDEJHVWRHQZHUGHQ'LH=HOOHQPVVHQ
VRPLWGHQVHOEHQ+DXSWKLVWRNRPSDWLELOLWlWVNRPSOH[ZLHGLH=HOOHQGHU0DXVEHVLW]HQ
'D IU GLH &%/0DXV HLQH 5HLKH YRQ 7XPRU]HOOHQ ]XU 9HUIJXQJ VWHKW
HQWVFKLHGLFKPLFKIUGLHS0DXVGHV6WDPPHV&%/
$OV .RQWUROOYHNWRUHQ LP *HQWKHUDSLHPRGHOO ZXUGH ]XP HLQHQ GDV OHHUH 3ODVPLG
S56& YHUZHQGHW $OV ]XVlW]OLFKH 1HJDWLYNRQWUROOH ZXUGH GLH IU S NRGLHUHQGH



























































)U GLH $XVZHUWXQJ YRQ0LNURWLWHUSODWWHQZXUGH GDV3URJUDPP6RIWPD[3UR 
0ROHFXODU'HYLFHV0QFKHQYHUZHQGHW'LHKLVWRORJLVFKHQ$XIQDKPHQZXUGHQPLW
$[LR9LVLRQ &DUO =HLVV -HQD DQJHIHUWLJW )U VWDWLVWLVFKH $QDO\VHQ XQG GLH
JUDSKLVFKH'DUVWHOOXQJZXUGHPLW6LJPDVWDWE]Z6LJPDSORWEHLGH-DQGHO
6FLHQWLILF(UNUDWKJHDUEHLWHW=XU'DUVWHOOXQJGHU(UJHEQLVVHXQGIU.DONXODWLRQHQ
ZXUGH 0LFURVRIW 2IILFH  0LFURVRIW YHUZHQGHW =XU $QIHUWLJXQJ YRQ *UDILNHQ
GLHQWH$GREH3KRWRVKRS(OHPHQWV$GREH
7LHUH
$OOH 7LHUH ZXUGHQ XQWHU VSH]LIL]LHUW SDWKRJHQ IUHLHQ %HGLQJXQJHQ LQ 7KRUHQ XQG
(KUHW.lILJV\VWHPHQ (KUHW (PPHQGLQJHQ LQ GHU 0DXVKDOWXQJ GHV ,QVWLWXWV IU
,PPXQRORJLH9HWHULQlUPHGL]LQLVFKH)DNXOWlW GHU8QLYHUVLWlW /HLS]LJJH]FKWHW XQG
JHKDOWHQ6LHZXUGHQPLWDXWRNODYLHUWHP)XWWHUXQG:DVVHUDG OLELWXPHUQlKUWXQG
GHQ JHVHW]OLFKHQ 5LFKWOLQLHQ HQWVSUHFKHQG EHKDQGHOW 'LH 7LHUH ZDUHQ ]X
9HUVXFKVEHJLQQ  :RFKHQ DOW 'LH *HQHKPLJXQJHQ ]XU 'XUFKIKUXQJ GHU






















$OV 7XPRU]HOOOLQLHQ ZXUGHQ GDV 0HODQRP % XQG GDV /HZLV/XQJHQNDU]LQRP
EH]RJHQ YRP 'HXWVFKHQ .UHEVIRUVFKXQJV]HQWUXP +HLGHOEHUJ EH]LHKXQJVZHLVH








'DV 9HNWRUSODVPLG S56& >NE@ LVW HLQ .RQVWUXNW DXV GHQ 3ODVPLGHQ SF'1$
>NE@XQGS5(3 >NE@(VEHVLW]W]ZHLPXOWLSOH.ORQLHUXQJVVWHOOHQZREHLGHU
HLQHQ HLQ5RXV6DUNRPD9LUXV 569 3URPRWRU XQG GHU DQGHUHQ HLQ =\WRPHJDOLH
9LUXV &09 3URPRWRU YRUJHVFKDOWHW LVW $EE  ',(75,&+ HW DO  'LHVH
3URPRWRUHQUHJXOLHUHQGLH7UDQVNULSWLRQLP9HNWRU






'UPHG0 6FK|QIHOGHU XQG'UPHG$'LHWULFK DP8QLYHUVLWlWVNOLQLNXP/HLS]LJ
XQG GHP ,QVWLWXW IU 9LURORJLH GHU 0HGL]LQLVFKHQ )DNXOWlW GHU 8QLYHUVLWlW /HLS]LJ
KHUJHVWHOOW$EE',(75,&+HWDO$OVZHLWHUHV3ODVPLGZXUGHYRQ'U6$O
5REDL\ DP ,QVWLWXW IU ,PPXQRORJLH 9HWHULQlUPHGL]LQLVFKH )DNXOWlW GHU8QLYHUVLWlW
/HLS]LJ S56&SUHYHUV NRQVWUXLHUW +LHU ZXUGH GLH SF'1$ DQ GHQ
YRUJHJHEHQHQ6FKQLWWVWHOOHQIUGLH5HVWULNWLRQVHQGRQXNOHDVHQ+LQG,,,XQG(FR5,LQ
XPJHGUHKWHU 5LFKWXQJ HLQJHIJW 'XUFK GLH YHUNHKUWH /DJH GHU 6WDUW XQG
6WRSNRGRQVNDQQHVQLFKW]XU([SUHVVLRQHLQHV3URWHLQHVNRPPHQ
$EE  'HU S56& 9HNWRU PLW VHLQHQ PXOWLSOHQ .ORQLHUXQJVVWHOOHQ XQG
3URPRWRUHQ 'HU S56&9HNWRU EHVLW]W ]ZHL 3URPRWRUHQ GHQ 569 5RXV

































































)U GLH LPPXQKLVWRFKHPLVFKHQ 8QWHUVXFKXQJHQ ZXUGHQ ZHQQ QLFKW DQGHUV
YHUPHUNW ELRWLQLOLHUWH $QWLN|USHU YRQ 6RXWKHUQ %LRWHFKQRORJLHV $VVRFLDWHV ,QF




5DWWHDQWL0DXV ) &DOWDJ /DERUDWRULHV %XUOLQJDPH
&DOLIRUQLD86$
1.=HOOHQ   5DWWHDQWL0DXV';






9HFWRU·9,36XEVWUDW   9HFWRU3HWHUERURXJK(QJODQG
0HWK\OJUQ     9HFWRU3HWHUERURXJK(QJODQG
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P0









$%76    ZY
LQDTXDGHVW
$%76$UEHLWVO|VXQJ
$%76.RQ]HQWUDW   YY












/|VXQJ$   YY
/|VXQJ%   YY
S+ 
3%67ZHHQ

























'LPHWK\OVXOIR[LG   YY
LQI|WDOHP.lOEHUVHUXP
.XOWXUPHGLXP IU GDV /HZLV/XQJHQ
NDU]LQRP
)|WDOHV.lOEHUVHUXP  YY
*OXNRVH   ZY
/*OXWDPLQ   P0
6RGLXPELNDUERQDW   ZY
6WUHSWRP\FLQ   JPO
3HQLFLOOLQ    8PO
LQ'0(0
7U\SVLQ('7$/|VXQJ
7U\SVLQ   ZY




*OXWDPLQ    ZY
QLFKWHVVHQWLHOOH$PLQRVlXUHQ
 ZY
6WUHSWRP\FLQ   JPO




6WUHSWRP\FLQ   JPO
3HQLFLOOLQ    8PO
LQ530,
.XOWXUPHGLXP ]XU $EW|WXQJ H[WUD
]HOOXOlUHU6DOPRQHOOHQ











[J IU 0LQXWHQ EHL & =XP=lKOHQ GHU =HOOHQZXUGHQ GLH =HOOVXVSHQVLRQ
PLW7U\SDQEODX *LEFR(JJHQVWHLQ JHPLVFKW XQGDQVFKOLHHQGGLH IDUEORVHQ
=HOOHQ JH]lKOW 7RWH =HOOHQ HUVFKHLQHQ EODX GD VLH GXUFK GHQ )DUEVWRII DQJHIlUEW






VLFK XP .XOWXUHQ YRQ FKHPLVFK LQGX]LHUWHQ 7XPRUHQ GHU &%/0DXV 'LH
HLQJHIURUHQHQ =HOOHQ ZXUGHQ GXUFK $QZlUPHQ EHL & LP:DVVHUEDG DXIJHWDXW
1DFK ODQJVDPHU=XJDEHYRQPOHQWVSUHFKHQGHP=HOONXOWXUPHGLXPZXUGHQVLHLQ
ZHLWHUHQPO0HGLXPUHVXVSHQGLHUWXQGLQHLQH=HOONXOWXUIODVFKHSLSHWWLHUW(VIROJWH
HLQH ,QNXEDWLRQ IU  6WXQGHQ LP ,QNXEDWRU EHYRU GLH =HOOHQ ]XP (QWIHUQHQ GHV
'LPHWK\OVXOIR[LGHV GHV (LQIULHUPHGLXPV QRFKPDOV YRP )ODVFKHQERGHQ DEJHVSOW
ZHUGHQ XQG QDFK =HQWULIXJDWLRQ XQG 5HVXVSHQGLHUHQ LQ GLH =HOONXOWXUIODVFKHQ
JHJHEHQXQGLP,QNXEDWRUNXOWLYLHUWZXUGHQ
'LH=HOOOLQLHQZXUGHQDOVWHLOVDGKlUHQWHWHLOV LQ6XVSHQVLRQEHILQGOLFKH.XOWXUHQLQ
.XQVWVWRII)ODVFKHQ NXOWLYLHUW )U EHLGH =HOOLQLHQ ZXUGHQ GLH MHZHLOV VSH]LILVFKHQ
0HGLHQVYHUZHQGHW'LH=HOOHQZXUGHQ]ZHLPDOZ|FKHQWOLFKSDVVDJLHUW
$XIJUXQGGHUVFKZDFKHQ$GKlUHQ]GHU=HOOHQJHQJWHLQGHU5HJHOHLQ$EVSOHQPLW
NDOWHP 3%6 %HL .RQIOXHQ] GHU $GKlVLRQVNXOWXUHQ MHGRFK PXVVWHQ GLH =HOOHQ PLW
7U\SVLQ('7$/|VXQJ DEJHO|VWZHUGHQ ,Q HLQHU9HUGQQXQJ YRQ ZXUGHQGLH
  0DWHULDOXQG0HWKRGHQ
=HOOHQZHLWHU NXOWLYLHUW$OOH=HOONXOWXUHQZXUGHQ LP&2,QNXEDWRU &2 
UHODWLYH/XIWIHXFKWLJNHLW&NXOWLYLHUW
=XP (LQIULHUHQ GHU =HOOHQ ZXUGHQ GLHVH DXV GHU =HOONXOWXUIODVFKH JHZRQQHQ XQG
DE]HQWULIXJLHUW$QVFKOLHHQGZXUGHQVLHLQHLQHU.RQ]HQWUDWLRQYRQ=HOOHQPOLQ





GLH 0LO]HQ GHU 7LHUH HQWQRPPHQ LQ FD PP EUHLWH 7HLOVWFNH PLW HLQHU 6FKHUH
]HUVFKQLWWHQXQGLQ=HOOVLHEHPLWP0DVFKHQZHLWHJHOHJWGLHVLFKLQ3ODWWHQPLW
.DYLWlWHQEHIDQGHQ,QGLH.DYLWlWHQZDU]XYRUMHPO3%6YRUJHOHJWZRUGHQXP
HLQHP $XVWURFNQHQ GHU 2UJDQVWFNH HQWJHJHQ]XZLUNHQ 0LW HLQHP VWHULOHQ
6SULW]HQVWHPSHO ZXUGHQ GLH 2UJDQH XQWHU YRUVLFKWLJHP 'UXFN GXUFK GDV 6LHE
SDVVDJLHUW'LH JHZRQQHQH=HOOVXVSHQVLRQZXUGH ]HQWULIXJLHUW =XU(QWIHUQXQJGHU
(U\WKUR]\WHQ ZXUGHQ GLH =HOOHQ LQ PO 2UWKR0XQH /\VHSXIIHU0LO] UHVXVSHQGLHUW
XQG LQ GLHVHP IU  0LQXWHQ EHL 5DXPWHPSHUDWXU LQNXELHUW 'DUDXI IROJWH HLQH
9HUGQQXQJGHU6XVSHQVLRQPLW3%6DXIPOXQGHUQHXWHV=HQWULIXJLHUHQ1DFK
ZHLWHUHP ]ZHLPDOLJHP 5HVXVSHQGLHUHQ LQ 3%6 XQG =HQWULIXJLHUHQ ZXUGHQ GLH




.DYLWlWHQ0LNURWLWHUSODWWHQ GHU 0DUNH 0D[LVRUS 1XQF :LHVEDGHQ ZXUGHQ PLW






1DFK GUHLPDOLJHP :DVFKHQ PLW 3%67ZHHQ ZXUGH GHU ]ZHLWH $QWLN|USHU
O.DYLWlW DXI GLH 3ODWWH SLSHWWLHUW XQG ]ZHL 6WXQGHQ EHL 5DXPWHPSHUDWXU
  0DWHULDOXQG0HWKRGHQ
LQNXELHUW1XUZHQQGHU]ZHLWH$QWLN|USHUPLW%LRWLQPDUNLHUWZDUHUIROJWHZLHGHUXP
GUHLPDOLJHV :DVFKHQ XQG HLQH DQVFKOLHHQGH PLQWLJH ,QNXEDWLRQ EHL
5DXPWHPSHUDWXUPLW6WUHSWDYLGLQ+53LQHLQHU9HUGQQXQJYRQYHUGQQWLQ
3UREHQYHUGQQXQJVSXIIHU O.DYLWlW 1DFK GLHVHQ 6FKULWWHQ ZXUGH EHL DOOHQ
7HVWV IQIPDO PLW 3%67ZHHQ JHZDVFKHQ XQG DQVFKOLHHQG O.DYLWlW GHV
6XEVWUDWV $%76$UEHLWVO|VXQJ DXI GLH 3ODWWH SLSHWWLHUW 1DFKGHP EHL
5DXPWHPSHUDWXU LP 'XQNHOQ EHL GHU 6WDQGDUGYHUGQQXQJVUHLKH HLQH RSWLPDOH
)DUEUHDNWLRQPLWGHXWOLFKHU*UQIlUEXQJIUGLHK|FKVWHXQGHLQHUJHULQJHQ5HDNWLRQ
IUGLHQLHGULJVWH.RQ]HQWUDWLRQHLQJHWUHWHQZDUZXUGHGLHRSWLVFKH'LFKWHEHLHLQHU




1DFK GHU (LQEHWWXQJ LQ 7LVVXH7HN(LQEHWWPHGLXP XQG (LQIULHUHQ LQ IOVVLJHP
6WLFNVWRII ZXUGHQ GLH 3UREHQ EHL ±& JHODJHUW 9RQ GLHVHQ *HZHEHVWFNHQ
ZXUGHQ PLW GHP .U\RWRP )ULJRFXW1 /HLFD ,QVWUXPHQWV *PE+ 1XVVORFK
*HIULHUVFKQLWWH PLW HLQHU 6FKQLWWGLFNH YRQ  P DQJHIHUWLJW XQG DXI 2EMHNWWUlJHU
JHEUDFKW'DV.U\RWRPZXUGHIUGLHVH$UEHLWHQIUHXQGOLFKHUZHLVHYRQ+HUUQ3URI-
6HHJHU 9HWHULQlU$QDWRPLVFKHV ,QVWLWXW 9HWHULQlUPHGL]LQLVFKH )DNXOWlW GHU
8QLYHUVLWlW/HLS]LJ/HLS]LJ]XU9HUIJXQJJHVWHOOW1DFK7URFNQXQJGHU3UlSDUDWHLP
%UXWVFKUDQN EHL & IU YLHU ELV VHFKV6WXQGHQZXUGHQ GLH 3UlSDUDWH EHL ±&
HLQJHIURUHQXQGELV]XLKUHU9HUZHQGXQJJHODJHUW
 ,PPXQKLVWRFKHPLVFKH)lUEXQJ
)U GLH LPPXQKLVWRFKHPLVFKH )lUEXQJ ZXUGHQ GLH 3UlSDUDWH  0LQXWHQ EHL
5DXPWHPSHUDWXUDXIJHWDXWXQGJHWURFNQHW'HU)L[LHUXQJIU0LQXWHQLQ&NDOWHP
$]HWRQ IROJWHHLQ7URFNQXQJVVFKULWW YRQ0LQXWHQEHL5DXPWHPSHUDWXU XQGHLQH
ZHLWHUH)L[LHUXQJIU0LQXWHQLQ=DPERQLV)L[DWLY1DFKGUHLPDOLJHP:DVFKHQGHU
6FKQLWWHLQ3%6HUIROJWHGLH%ORFNLHUXQJXQVSH]LILVFKHU%LQGXQJHQGXUFKPLQWLJH







NDQQ PLW NOHLQHQ 0HQJHQ DQ /|VXQJHQ JHDUEHLWHW ZHUGHQ 1DFK %ORFNLHUXQJ GHU
%LQGXQJVVWHOOHQ GHV HQGRJHQHQ %LRWLQVPLW GHP6WUHSWDYLGLQ%LRWLQ%ORFNLHUXQJV
.LW JHPlVV GHQ $QJDEHQ GHV +HUVWHOOHUV HLQPDOLJHP:DVFKHQPLW 3%67ULWRQ;
XQG ]ZHLPDOLJHP :DVFKHQ PLW 3%6 HUIROJWH GLH ,QNXEDWLRQ PLW GHQ ELRWLQLOLHUWHQ
$QWLN|USHUQLQHLQHU9HUGQQXQJYRQLQ3%6IU0LQXWHQ1DFKHUQHXWHP
:DVFKHQLQ3%67ULWRQ;XQG]ZHLPDOLJHP:DVFKHQLQ3%6ZXUGHQGLH3UlSDUDWH
IU  0LQXWHQ PLW GHP 6WUHSW$%&RPSOH[+53 LQNXELHUW ,P IROJHQGHQ
DEVFKOLHHQGHQ:DVFKVFKULWW HUIROJWH ]ZHLPDOLJHV:DVFKHQPLW3%67ULWRQ;XQG
GUHLPDOLJHV:DVFKHQPLW3%6'LH)DUEUHDNWLRQZXUGHGXUFKPLQWLJH,QNXEDWLRQ
PLW 9HFWRU· 9,36XEVWUDW HUUHLFKW 1DFK (QWIHUQHQ GHU&RYHUSODWHV XQG:DVFKHQ





'LH 3UlSDUDWH ZXUGHQ ]XQlFKVW XQWHU GHP 0LNURVNRS DXI 4XDOLWlW GHU )lUEXQJ
EHJXWDFKWHW'LHXQWHUVFKLHGOLFKHQ6FKQLWWHZXUGHQGDQQGLJLWDOIRWRJUDILHUWXQG]XU
VSlWHUHQ $QDO\VH DUFKLYLHUW 6LH ZXUGHQ ]XVlW]OLFK HLQHP XQDEKlQJLJHQ





7LHIJHIURUHQH 6DOPRQHOOHQ 6DOPR9DFÇ ,PSIVWRIIZHUNH'HVVDX7RUQDX 'HVVDX
7RUQDX 635,1*(5 HW DO  ZXUGHQ ]XQlFKVW LP & ZDUPHQ :DVVHUEDG
DXIJHWDXW XQG GXUFK ]ZHLPDOLJHV5HVXVSHQGLHUHQ LQ PO HLVNDOWHP VWHULOHP3%6
XQG DQVFKOLHHQGHP $E]HQWULIXJLHUHQ JHZDVFKHQ =XU ,QIHNWLRQ GHU0lXVHZXUGH
HLQH ,QIHNWLRQVGRVLV 6DOPRQHOOHQ LQ  PO HLVNDOWHP 3%6 UHVXVSHQGLHUW ]% 
.%(PO'LH7LHUHZXUGHQ]XU,QIHNWLRQLP1DFNHQXQGDP6FKZDQ]IL[LHUWXQGPLW
  0DWHULDOXQG0HWKRGHQ
PO GHU ,QIHNWLRQVGRVLV LQWUDSHULWRQHDO LQIL]LHUW =XU hEHUSUIXQJ GHU ,QIHNWLRQVGRVLV
ZXUGH GLHVH LQ JHHLJQHWHU 9HUGQQXQJ DXI ;/'3ODWWHQ 0HUFN 'DUPVWDGW
DXVSODWWLHUW 1DFK  6WXQGHQ ,QNXEDWLRQ LP %UXWVFKUDQN EHL & ZXUGHQ GLH
JHZDFKVHQHQ.RORQLHQVLFKWEDUDOVVFKZDU]H3XQNWHJH]lKOW
8QWHUVXFKXQJGHU0lXVHDP(QGHGHV([SHULPHQWHV
=XU 7|WXQJ GHU 0lXVH ZXUGHQ GLHVH LQ HLQ JHHLJQHWHV *HIl PLW FKORURIRUP
JHWUlQNWHQ3DSLHUWFKHUQJHVHW]W1DFKHWZD0LQXWHK|UWHQGLH7LHUHDXI]XDWPHQ
XQG VLH ZXUGHQ PLW 6WHFNQDGHOQ DQ GHQ 3IRWHQ DXI HLQHU PLW 6WDQQLROSDSLHU
DEJHGHFNWHQ.RUNSODWWH IL[LHUW1DFKGHUREHUIOlFKOLFKHQ'HVLQIHNWLRQGHU7LHUHPLW




'LH +DXW LP %HUHLFK GHV %DXFKHV ZXUGH YRUVLFKWLJ YRP3HULWRQHXP JHWUHQQW0LW
HLQHU  PO 6SULW]H ZXUGHQ  PO HLVNDOWHV 3%6 LQ GLH %DXFKK|KOH LQML]LHUW 'LH
%DXFKK|KOHZXUGHPLWHLQHP)LQJHUYRUVLFKWLJPDVVLHUWXPHLQHEHVVHUH9HUWHLOXQJ
GHV 3%6 LP %DXFKUDXP ]X HUUHLFKHQ 'DQDFK ZXUGH HV ODQJVDP ZLHGHU PLW GHU
6SULW]HDXVGHU%DXFKK|KOHJHZRQQHQXP9HUOHW]XQJHQGHU=HOOHQGXUFKGLHDQGHU
.DQOHQVSLW]HHQWVWHKHQGHQ6FKHUNUlIWH ]X YHUKLQGHUQ(VZXUGHGDUDXIJHDFKWHW
GDVVHVQLFKW ]X(LQEOXWXQJHQ LQ GLH%DXFKK|KOHNDP'LHJHZRQQHQH)OVVLJNHLW
VROOWHOHLFKWRSDNVHLQXQGNHLQHU|WOLFKH)lUEXQJEHVLW]HQ'LHVH/DYDJHZXUGHSUR
0DXVGUHLPDOZLHGHUKROW=XU(QWIHUQXQJGHUH[WUD]HOOXOlUHQ6DOPRQHOOHQZXUGHGLH
6XVSHQVLRQ ]XQlFKVW MH GUHLPDO DE]HQWULIXJLHUW GHU hEHUVWDQG DQVFKOLHHQG
YHUZRUIHQ XQG GLH =HOOHQ GDQQ LQ MHZHLOV  PO 3%6 ZLHGHU UHVXVSHQGLHUW
$QVFKOLHHQGZXUGHQGLH=HOOHQHLQH6WXQGH LQGHP=HOONXOWXUPHGLXP530,
NXOWLYLHUWGDV]XU$EW|WXQJH[WUD]HOOXOlUHU6DOPRQHOOHQJPO*HQWDP\FLQ /LIH
7HFKQRORJLHV .DUOVUXKH HQWKLHOW ,Q GLHVHU =HLW HUIROJWH GLH =HOO]lKOXQJ LQ GHU
1HXEDXHU=lKONDPPHU1DFK ]ZHLZHLWHUHQ:DVFKVFKULWWHQZXUGHQ GLH =HOOHQ DXI
HLQH.RQ]HQWUDWLRQYRQXQG=HOOHQPOLQ3%6HLQJHVWHOOW-HZHLOVHLQ0LOOLOLWHU








1DFK GHU gIIQXQJ GHU %DXFKK|KOH XQG GHV %UXVWNRUEV ZXUGH ]XQlFKVW GHU
+HU]PXVNHO GXUFKVFKQLWWHQ PLW HLQHU 3LSHWWH GDV %OXW JHZRQQHQ XQG LQ PO








GDV 6LHE ZXUGH VLH XQWHU VWlQGLJHU URWLHUHQGHU %HZHJXQJ PLW HLQHP VWHULOHQ
*ODVVWHPSHO ZLH PLW HLQHP 3LVWLOO XQWHU VWDUNHP 'UXFN ]HUTXHWVFKW 9RQ GHU
HUKDOWHQHQ6XVSHQVLRQZXUGHQ9HUGQQXQJHQYRQELV LQVWHULOHP3%6
DQJHVHW]W 'LHVH ZXUGHQ DXI ;/'$JDU 3ODWWHQ DXVSODWWLHUW 1DFK  6WXQGHQ
,QNXEDWLRQ EHL & ZXUGHQ GLH JHZDFKVHQHQ .RORQLHQ .RORQLHELOGHQGHQ
(LQKHLWHQ .%( DXVJH]lKOW XQG GLH .HLPEHODVWXQJ LQ .%(0LO] HUUHFKQHW 'DEHL
ZXUGH QXU GLH QLHGULJVWH DXV]lKOEDUH 9HUGQQXQJVVWXIH EHUFNVLFKWLJW XP GHQ






(LQEULQJHQ GHU =HOOVXVSHQVLRQ LQ 3ODWWHQ PLW  .DYLWlWHQ LQ HLQHU 0HQJH YRQ
















'LH *HQNDQRQH LVW HLQ +DQGJHUlW ]XU 7UDQVIHNWLRQ YRQ =HOOHQ LQ YLWUR ZLH ]XU
*HQWKHUDSLHGHVOHEHQGHQ7LHUHVPLW3DUWLNHOJHEXQGHQHU3ODVPLG'1$=XPHLQHQ
PXVV KLHU]X 3ODVPLG'1$ DQ *ROGSDUWLNHO SUl]LSLWLHUW ZHUGHQ XP GLHVH GDQQ LQ
HLQHP]ZHLWHQ6FKULWWPLW*DVGUXFNLQGLH=HOOHQHLQ]XEULQJHQ'DV)XQNWLRQVSULQ]LS
GHU *HQNDQRQH $EE  EHUXKW DXI GHU %HVFKOHXQLJXQJ GHU *ROGSDUWLNHO GXUFK
+HOLXP*DVGUXFN VR GDVV HLQ 'XUFKGULQJHQ GHU =HOOHQ GHU REHUHQ+DXWVFKLFKWHQ
RGHU YRQ =HOOHQ LQ.XOWXU XQG VRPLW GHUHQ7UDQVIHNWLRQP|JOLFKZLUG'XUFK HLQHQ
$EVWDQGKDOWHU DQ GHU $XVWULWWV|IIQXQJ GHU *HQNDQRQH ZLUG VWHWV HLQ GHILQLHUWHU




$EE  'DUVWHOOXQJ HLQHU*HQNDQRQH +HOLRV*HQH*XQ %LRUDG0QFKHQ
'LH *HQNDQRQH GLHQW GHP (LQEULQJHQ SDUWLNHOJHEXQGHQHU 3ODVPLG'1$ LQ
=HOOHQ,KUHZLFKWLJVWHQ(OHPHQWHVLQGGLH3DWURQHQWURPPHO$GHU6LFKHUXQJV





+HUVWHOOHU %LR5DG 0QFKHQ YRUJHJHEHQHQ 3URWRNROOH EHQW]W 'LH 0HQJH '1$
GLH DXI PJ *ROGSDUWLNHO JHODGHQ ZLUG LVW DOV '/5 Ä'1$/RDGLQJ5DWLR³
EH]HLFKQHW)UGLHKLHUEHVFKULHEHQHQ7UDQVIHNWLRQVYHUVXFKHZXUGHEOLFKHUZHLVH
HLQH '/5 YRQ J'1$PJ *ROG YHUZHQGHW 'LH 0HQJH DQ 0LNURSDUWLNHOQ SUR
3DWURQHZLUGDOV0/4Ä0LFURFDUULHU/RDGLQJ4XDQWLW\³EH]HLFKQHW,QGHU5HJHOOLHJW
GLHVHEHLPJ3DWURQHIUGLH*HQWKHUDSLHGHU0DXVMHGRFKNDQQGLH0/4
IU LQYLWUR7UDQVIHNWLRQHQ DXFK HWZDV JHULQJHU VHLQ %HL HLQHU 0/4 YRQ
PJ3DWURQHHUJLEWVLFKDXVHLQHU'/5YRQJ'1$IUPJ*ROGHLQH/DGXQJ
YRQ J'1$3DWURQH E]Z HLQH 0HQJH YRQ J'1$ SUR 7UDQVIHNWLRQV
YRUJDQJ
+HUVWHOOHQGHU'1$*ROG6XVSHQVLRQ&D&O3Ul]LSLWDWLRQ











GLH .RQ]HQWUDWLRQ ]ZLVFKHQ PJPO OLHJHQ =XQlFKVW ZXUGHQ PJ
*ROGSDUWLNHO 'XUFKPHVVHU P DXVJHZRJHQ XQG LQ HLQ PO5HDNWLRQVJHIl
JHJHEHQ =X GLHVHU /|VXQJ ZXUGHQ O 0 6SHUPLGLQ SLSHWWLHUW XQG HLQLJH
6HNXQGHQ JHPLVFKW'DQQZXUGHQ O GHU3ODVPLG'1$ LQ HLQHU.RQ]HQWUDWLRQ
YRQJO]XJHJHEHQXQGZLHGHUXPJHPLVFKW=XU 3Ul]LSLWDWLRQGHU'1$DXIGLH
0LNURSDUWLNHO ZXUGH ZlKUHQG GHV 0LVFKYRUJDQJV WURSIHQZHLVH LQVJHVDPW O
&D&OLQGLH/|VXQJSLSHWWLHUW(VIROJWHHLQHPLQWLJH,QNXEDWLRQVSKDVHXPGDV
*HPLVFKEHL5DXPWHPSHUDWXUSUl]LSLWLHUHQ]XODVVHQ'HUhEHUVWDQGZDUQXQUHODWLY
NODU GD VLFK GDV *ROG DOV 3HOOHW DEJHVHW]W KDWWH 8P P|JOLFKVW DOOH
:DVVHUEHVWDQGWHLOH DXV GHU 6XVSHQVLRQ ]X HOLPLQLHUHQ ZXUGH GUHLPDO IU 
6HNXQGHQ LQGHU0LNURIXJHDE]HQWULIXJLHUWGHUhEHUVWDQGYHUZRUIHQXQGGDV3HOOHW
YRUVLFKWLJ ZLHGHU LQ MH PO (WKDQRO UHVXVSHQGLHUW 6FKOLHOLFK ZXUGH GDV 3HOOHW LQ




(LQ VSH]LHOO EHVFKLFKWHWHU 3ODVWLNVFKODXFK 7HI]HO5|KUH %LR5DG ZXUGH ]XQlFKVW
PLQJHWURFNQHW'D]XZXUGHGHU6FKODXFK LQGLHHQWVSUHFKHQGH9RUULFKWXQJ
GHU 3DWURQHQIHUWLJXQJVDQODJH HLQJHEUDFKW XQG PLW 6WLFNVWRII OPLQ
JHWURFNQHW 'LH YRUEHUHLWHWH 6XVSHQVLRQ ZXUGH UHVXVSHQGLHUW XP HLQH IHLQH
9HUWHLOXQJGHV'1$*ROG*HPLVFKHV]XHUUHLFKHQPOGLHVHU6XVSHQVLRQZXUGHQ
PLWHLQHU6SULW]HLQGHQ3ODVWLNVFKODXFKHLQJHVDXJWZR]XGHU6FKODXFKNXU]DXVGHU
9RUULFKWXQJ HQWQRPPHQ ZXUGH 'LHVH0HQJH YHUWHLOW VLFK DXI HLQH /lQJH YRQ FD
FP1DFKGHPGHU6WLFNVWRII*DV]XIOXDEJHVWHOOWXQGGHU3ODVWLNVFKODXFKZLHGHU
LQGLH3DWURQHQIHUWLJXQJVYRUULFKWXQJHLQJHOHJWZXUGHIROJWHHLQH,QNXEDWLRQV]HLWYRQ
PLQ ,Q GLHVHU=HLW VHW]WHVLFKGDV*ROGDP%RGHQGHV6FKODXFKHVDEXQGHV
NRQQWHGDQQGDV(WKDQRORKQHGLH*ROGSDUWLNHODEJHVDXJWZHUGHQ'DV$EVDXJHQ
HUIROJWPLWHLQHU*HVFKZLQGLJNHLWYRQFDFP6HNXQGH1DFKGHP$EVDXJHQZXUGH








NHLQH *ROGEHVFKLFKWXQJ EHIDQG ZXUGHQ DEJHVFKQLWWHQ 0LW +LOIH GHV 7XELQJ
&XWWHUV %LR5DG ZXUGHQ GDQQ GLH 3DWURQHQ DOV JOHLFK ODQJH )UDJPHQWH DXV




)U7UDQVIHNWLRQVH[SHULPHQWH LQ YLWURZXUGHQGLH=HOOHQ LQ3%6 UHVXVSHQGLHUWXQG
DXI HLQH.RQ]HQWUDWLRQ YRQ [=HOOHQPO HLQJHVWHOOW'LH7UDQVIHNWLRQHUIROJWH LQ
3ODWWHQ PLW  .DYLWlWHQ %HLP $UEHLWHQ PLW XQWHUVFKLHGOLFKHQ 3ODVPLGHQ EHVWHKW




HLQHU .DYLWlW DXI GLH 3ODWWH SLSHWWLHUW XQG NUHLVI|UPLJ DXI HLQHU )OlFKH YRQ FP
'XUFKPHVVHU DXVJHVWULFKHQ )U GLH 7UDQVIHNWLRQ GHU =HOONXOWXU ZXUGH QDFK
2SWLPLHUXQJ GHU 7UDQVIHNWLRQVYHUVXFKH HLQ *DVGUXFN YRQ 36, ÄSUHVVXUH SHU
VTDUHLQFK³YHUZHQGHW=XU7UDQVIHNWLRQLQGHU=HOONXOWXUZXUGHGLH*HQNDQRQHPLW





'LH 0lXVH ZXUGHQ LP ,QMHNWLRQVEHUHLFK UDVLHUW 'D]X ZXUGH LKQHQ PLW HLQHP
/DQJKDDUVFKQHLGHU ]XQlFKVW GDV )HOO LP 5FNHQEHUHLFK JHVFKRUHQ XQG





.HWDPLQ XQG ;\OD]LQ ZXUGHQ LP 9HUKlOWQLV  JHPLVFKW XQG DQVFKOLHHQG
O0DXV LQWUDSHULWRQHDO LQML]LHUW $OV =HOOHQ ]XU (WDEOLHUXQJ YRQ 7XPRUHQ LQ GHU
0DXVZXUGHQGDV0HODQRP%XQGGDV/HZLV/XQJHQNDU]LQRPYHUZHQGHW9RUGHU
,PSODQWDWLRQ ZXUGHQ GLH =HOOHQ DXV GHQ .XOWXUIODVFKHQ JHZRQQHQ XQG GUHLPDO LQ
VWHULOHP3%6GXUFK=HQWULIXJDWLRQXQG5HVXVSHQGLHUXQJJHZDVFKHQ$QVFKOLHHQG
ZXUGHQ VLH JH]lKOW XQG DXI GLH JHZQVFKWH .RQ]HQWUDWLRQ LQ 3%6 HLQJHVWHOOW 'LH
/DJHUXQJGHU=HOOHQELV]XU,QMHNWLRQHUIROJWHDXI(LV'DV$XI]LHKHQGHU=HOOHQLQGLH
O6SULW]H 0RGHOO 7// +DPLOWRQ &R 5HQR 1HYDGD 86$ ZXUGH RKQH
.DQOH GXUFKJHIKUW XP GLH =HOOHQ QLFKW ]X VFKlGLJHQ =XU ,QMHNWLRQ ZXUGH PLW
'DXPHQXQG=HLJHILQJHUGHU OLQNHQ+DQGHLQHNOHLQH+DXWIDOWHJHELOGHW LQGLHO
GHU =HOOVXVSHQVLRQ LQML]LHUW ZXUGHQ 'DEHL ZXUGH GDUDXI JHDFKWHW GDVV GLH
.DQOHQ|IIQXQJ YHQWUDO JHULFKWHW ZDU XQG GLH ,QMHNWLRQ P|JOLFKVW REHUIOlFKHQQDK
HUIROJWH 'LH ,QMHNWLRQ ZXUGH DOV HUIROJUHLFK JHZHUWHW ZHQQ VLFK HLQH GHXWOLFKH






%HVFKXVV PLW GHU *HQNDQRQH YRUJHQRPPHQ +LHU]X ZXUGHQ GLH 7LHUH DXI HLQHU
IHVWHQ8QWHUODJHVLW]HQGDP6FKZDQ]IHVWJHKDOWHQ'LHJHODGHQH*HQNDQRQHZXUGH
PLW GHP $EVWDQGKDOWHU DXI GLH ,QMHNWLRQVVWHOOH DXIJHVHW]W $EE  'HU 6FKXVV
NRQQWHQDFK%HWlWLJXQJGHV6LFKHUXQJVNQRSIHVDXVJHO|VWZHUGHQ=XU5XKLJVWHOOXQJ
GHU7LHUHZDUHLQHIODFKH,QKDODWLRQVQDUNRVHPLWbWKHUQ|WLJ
'LH %HKDQGOXQJ HUIROJWH DOOH GUHL 7DJH %HL *U|H GHU 7XPRUHQ ELV FD  PP
'XUFKPHVVHU HUIROJWH SUR %HKDQGOXQJ MHZHLOV HLQH 7UDQVIHNWLRQ GLUHNW LQ GDV
7XPRUJHZHEH  J '1$6FKX  36,*DVGUXFN EHL JU|HUHQ 7XPRUHQ LQ
IRUWJHVFKULWWHQHQ 6WDGLHQ HUIROJWH HLQ PHKUIDFKHU %HVFKXVV GHV SHULWXPRUDOHQ
*HZHEHVELV]XPDOSUR%HKDQGOXQJJOHLFKPlLJXPGHQ7XPRUUDQG$EHLQHU








VWHKHQGH 'XUFKPHVVHU XQG GLH +|KH JHPHVVHQ 'XUFK 0XOWLSOLNDWLRQ GHU GUHL
*U|HQZXUGHHLQJHQlKHUWHV9ROXPHQHUUHFKQHW'DGLH9ROXPHQEHUHFKQXQJGXUFK
GLHVFKZLHULJH+|KHQEHVWLPPXQJ]XU8QJHQDXLJNHLWQHLJWXQGGDV:DFKVWXPDXFK
GXUFK GHQ )OlFKHQLQKDOW JXW UHSUlVHQWLHUW ZXUGH ZXUGH GLH 0HVVXQJ LQ GHQ
)ROJHH[SHULPHQWHQ DXI GHQ )OlFKHQLQKDOW GHV 7XPRUV LQ GHU +RUL]RQWDOHEHQH
EHVFKUlQNW'HUJHQlKHUWH)OlFKHQLQKDOWHVZXUGHGXUFK0XOWLSOLNDWLRQGHUVHQNUHFKW
]XHLQDQGHUVWHKHQGHQ'XUFKPHVVHUEHVWLPPW
'LH *HZHEHSUREHQ ]XU LPPXQKLVWRFKHPLVFKHQ 8QWHUVXFKXQJ ZXUGHQ DP 7DJ 
QDFKGHU ,PSODQWDWLRQHQWQRPPHQ1DFK%HWlXEXQJGHU0DXVPLW&KORURIRUPXQG
DQVFKOLHHQGHU 7|WXQJ GXUFK ]HUYLNDOH 'LVORNDWLRQ ZXUGH GHU 7XPRU XQG GDV LKQ
XQPLWWHOEDU XPJHEHQGH +DXWJHZHEH PLW FKLUXUJLVFKHP %HVWHFN HQWIHUQW %HL GHU
$QIHUWLJXQJGHU3UlSDUDWHZXUGHQVRZRKO6FKQLWWHDXVGHP5DQGEHUHLFKZLHDXFK
DXVGHQ]HQWUDOHQ%HUHLFKHQGHV7XPRUVJHZRQQHQ









%HL GHU LQWUDWXPRUDOHQ ,QMHNWLRQ GHU =\WRNLQHZXUGH VFKRQPLW GHU=HOOLPSODQWDWLRQ
GDV MHZHLOLJH =\WRNLQ LQML]LHUW 'LH =HOOVXVSHQVLRQHQ IU GLH ,PSODQWDWLRQ HQWKLHOWHQ
]XVlW]OLFK GLH ]XU %HKDQGOXQJ YHUZHQGHWHQ =\WRNLQH LQ GHU .RQ]HQWUDWLRQ SUR
=HOOLQMHNWLRQ GLH DXFK LQ GHU VSlWHUHQ%HKDQGOXQJSUR ,QMHNWLRQHLQJHVHW]WZHUGHQ
VROOWH 'DV EHGHXWHW GDVV EHLVSLHOVZHLVH GLH ]XU ,PSODQWDWLRQ YHUZHQGHWH
=HOOVXVSHQVLRQ GHU ,/ WKHUDSLHUWHQ 9HUVXFKVJUXSSH EHUHLWV HLQH .RQ]HQWUDWLRQ
YRQQJO ,/DXIZLHV'LH$SSOLNDWLRQGHU3URWHLQHZXUGHDOOHGUHLXQGYLHU
7DJH GXUFKJHIKUW 8QWHU bWKHUQDUNRVH ZXUGHQ KLHU]X PLW HLQHU +DPLOWRQ6SULW]H
0RGHOO 7// MHZHLOV O GHV LQ  1RUPDOVHUXP HQWKDOWHQGHQ 3%6
YHUGQQWHQ=\WRNLQVLQGHQ7XPRULQML]LHUW'LH,QMHNWLRQVGRVLVSUR0DXVZDUIU,/
QJIUSJXQGIU,/QJ$OV1HJDWLYNRQWUROOHGLHQWHGLH,QMHNWLRQ
YRQ 3%6 PLW  1RUPDOVHUXP 'DEHL PXVV EHDFKWHW ZHUGHQ GDVV JHUDGH ]X
%HJLQQGHU7KHUDSLHGLH7XPRUHQQRFKVRNOHLQZDUHQGDVVHLQHVLFKHUH,QMHNWLRQLQ







6WXQGHQ YRU GHU ,QMHNWLRQGHU=HOOHQ'LH ,QMHNWLRQVGRVLVSUR0DXVZDU IU ,/
JIUSJXQGIU,/J:LHGHUZXUGHDOV1HJDWLYNRQWUROOH3%6










 (5*(%1 ,66( 
 ,/XQDEKlQJLJH (IIHNWH YRQ S3URWHLQHQ LQ GHU
,PPXQDQWZRUWJHJHQ6DOPRQHOOD(QWHULWLGLV
,QHLQHP,QIHNWLRQVPRGHOOPLW&U\SWRFRFFXVQHRIRUPDQVZXUGHQLQWHUHVVDQWHUZHLVH
8QWHUVFKLHGH ]ZLVFKHQ S XQG S0lXVHQ LP hEHUOHEHQ GHU ,QIHNWLRQ
JHIXQGHQ '(&.(1 HW DO  'LHV ZDU XP VR HUVWDXQOLFKHU DOV LQ EHLGHQ
*HQRW\SHQNHLQ,/JHELOGHWZHUGHQNDQQXQGVRPLWGHUZLFKWLJH,QLWLDWRUGHU7K
,PPXQDQWZRUW IHKOW 'LH EHREDFKWHWHQ 8QWHUVFKLHGH LP9HUKDOWHQ GHU 3KlQRW\SHQ
PXVVWHQ VRPLW GXUFK DQGHUH SDEKlQJLJH 3URWHLQH YHUXUVDFKW VHLQ =XQlFKVW
VROOWHLP,QIHNWLRQVPRGHOOPLW6DOPRQHOOD(QWHULWLGLVXQWHUVXFKWZHUGHQREDXFKKLHU
0LWJOLHGHU GHU S=\WRNLQH GLH ,PPXQDQWZRUW GHU 7LHUH QDFK HUIROJWHU ,QIHNWLRQ
XQDEKlQJLJYRQ,/EHHLQIOXVVHQN|QQHQ
hEHUOHEHQ GHU 0lXVH QDFK GHU ,QIHNWLRQ PLW 6DOPRQHOOD
(QWHULWLGLV
'DV hEHUOHEHQ HLQHU ,QIHNWLRQ LVW GLH GHXWOLFKVWH 0HVVJU|H IU HLQH HIIHNWLYH
%HNlPSIXQJGHU(UUHJHUGXUFKGHQ2UJDQLVPXV8QNRPSHQVLHUEDUH'HIHNWHLQGHU
,PPXQDEZHKUWUHWHQEHLGLHVHU$QDO\VHDPVWlUNVWHQ]X7DJH-HOlQJHUHLQH0DXV
GHQ 6DOPRQHOOHQ VWDQGKDOWHQ NDQQ GHVWR EHVVHU IXQNWLRQLHUW GDV NRPSOH[H
=XVDPPHQVSLHO LKUHU ,PPXQ]HOOHQ 8P ]X HUDUEHLWHQ LQZLHIHUQ S3URWHLQH GDV
hEHUOHEHQHLQHU6DOPRQHOOHQLQIHNWLRQEHHLQIOXVVHQZXUGHQSXQGS0lXVH
YRP 6WDPP %$/%F PLW MH GUHL XQWHUVFKLHGOLFKHQ ,QIHNWLRQVGRVHQ LQIL]LHUW XQG HV
ZXUGHLKUHhEHUOHEHQVGDXHUEHVWLPPW$EE
%HL9HUZHQGXQJGHUQLHGULJVWHQ,QIHNWLRQVGRVLVYRQ.RORQLHELOGHQGHQ(LQKHLWHQ
.%(0DXV EHUOHEWHQ DOOH S0lXVH GDV ([SHULPHQW ZlKUHQG EHUHLWV GLH
+lOIWHDOOHUS0lXVHDQGHU,QIHNWLRQVWDUE$EE$'LH,QIHNWLRQVGRVLVYRQ
 .%(0DXV VWHOOWH IU GLH S0lXVH GLH /' ,QIHNWLRQVGRVLV EHL GHU GLH
+lOIWH GHU LQIL]LHUWHQ 7LHUH VWLUEW GDU .HLQH GHU S0lXVH EHUOHEWH GLHVH
,QIHNWLRQELV]XP7DJ$EE%%HLHLQHU,QIHNWLRQVGRVLVYRQ.%(0DXV
VFKOLHOLFK VWDUEHQ DOOH 7LHUH ELV ]XP 7DJ  'LH S0lXVH ZLHVHQ HLQH
VLJQLILNDQW K|KHUH GXUFKVFKQLWWOLFKH hEHUOHEHQV]HLW DXI DOV GLH S0lXVH 
7DJHJHJHQ7DJHSW7HVWQDFK6WXGHQW$EE&
  (UJHEQLVVH±,QIHNWLRQVPRGHOO
$EE  hEHUOHEHQ YRQ S XQG S0lXVHQ QDFK ,QIHNWLRQ PLW
XQWHUVFKLHGOLFKHQ'RVHQYRQ6DOPRQHOOD(QWHULWLGLV-HSJHVWULFKHOWH












































































)UGDVhEHUOHEHQHLQHU ,QIHNWLRQVSLHOW GLH LQLWLDOH%HNlPSIXQJGHV(UUHJHUVHLQH
EHGHXWHQGH5ROOH ,Q GLHVHU IUKHQ3KDVH GHU ,PPXQDQWZRUWZHUGHQGLH:HLFKHQ




,QIHNWLRQ -H  S XQG S0lXVH ZXUGHQ PLW  6DOPRQHOOHQ0DXV
LQIL]LHUW 1DFK  7DJHQ ZXUGHQ GLH 0lXVH JHW|WHW XQG GLH =DKO LQIL]LHUWHU
3HULWRQHDO]HOOHQ3(=HOOHQHUPLWWHOWSW7HVWQDFK6WXGHQWHLQHVYRQYLHU
([SHULPHQWHQPLWYHUJOHLFKEDUHP(UJHEQLV
8P GHQ (LQIOXVV YRQ S=\WRNLQHQ GHU QLFKW YRQ ,/ DEKlQJLJ LVW DXI GHQ





6HNUHWLRQ YRQ =\WRNLQHQ PLW K|KHUHQ ,QIHNWLRQVGRVHQ GHXWOLFKHU ]X WDJH

































ZXUGH HLQH QHXH 7HFKQLN HWDEOLHUW V  'LH =HOOHQ ZXUGHQ DP 7DJ 
GXUFK HLQH SHULWRQHDOH /DYDJH DOV 3HULWRQHDOH[VXGDW=HOOHQ 3(=HOOHQ DXV GHU
%DXFKK|KOH JHVSOW XQG GLH H[WUD]HOOXOlUHQ 6DOPRQHOOHQ HQWIHUQW 'DQDFK ZXUGHQ
 GLHVHU =HOOHQ YHUHLQ]HOW XQG DXI ;/'6HOHNWLYDJDU DXVSODWWLHUW -HGH









XQG GLH .HLPEHODVWXQJ GHU 0LO] ORJ .%(0LO] HUPLWWHOW 'DUJHVWHOOW VLQG GLH





































K|KHUH ,QIHNWLRQVGRVLV YRQ  .%( 6DOPRQHOOHQ0DXV JHZlKOW 1DFK  XQG 
7DJHQZXUGHQGLH0lXVHJHW|WHWXQGGLH.%(LQGHU0LO]EHVWLPPW$EE
(LQHGXUFKS LQGX]LHUWH3URGXNWLRQYRQIUKHPV\VWHPLVFKHQ,)1g LQGHQS
0lXVHQ N|QQWH GLH EHVVHUH %HNlPSIXQJ GHU 6DOPRQHOOHQ LQ GHU IUKHQ
,QIHNWLRQVSKDVHHUNOlUHQSXQGS0lXVHZXUGHQIUGLHVH8QWHUVXFKXQJPLW
.%(0DXV LQWUDSHULWRQHDO LQIL]LHUW 'LH 3URGXNWLRQ YRQ S XQG ,)1g VROOWH
GXUFK GLHVH KRKH 'RVLV DQ (UUHJHUQ VR VWDUN LQGX]LHUW ZHUGHQ GDVV GLH
8QWHUVFKLHGH LQ GHQ6HUXPNRQ]HQWUDWLRQHQ VLFKWEDUZHUGHQ1DFK7DJHQZXUGH
DXVGHQ0lXVHQ6HUXPJHZRQQHQXQGHVZXUGHQGLH.RQ]HQWUDWLRQHQYRQSXQG
,)1g GXUFK (/,6$ GHWHNWLHUW :lKUHQG S0lXVH NHLQH S3URWHLQH ELOGHWHQ
ZDUHQLQS0lXVHQKRKHS.RQ]HQWUDWLRQHQPHVVEDU(VZDUHQLQGHQ6HUHQ
YRQ S0lXVHQ DXFK VLJQLILNDQW K|KHUH ,)1g .RQ]HQWUDWLRQHQ LP 9HUJOHLFK ]X
GHQ6HUHQGHUS0lXVHQDFKZHLVEDU$EE
=XVDPPHQIDVVHQG NRQQWH LP ,QIHNWLRQVPRGHOO PLW6DOPRQHOOD (QWHULWLGLV ]XQlFKVW
HLQH $EKlQJLJNHLW GHU hEHUOHEHQV]HLW YRQ GHU JHQHWLVFKHQ 9HUIJEDUNHLW YRQ S
JH]HLJWZHUGHQ'LHS0lXVHNRQQWHQGLH,QIHNWLRQLQGHUIUKHQ3KDVHVRZRKO
DP(LQWULWWVRUWGHU,QIHNWLRQZLHDXFKV\VWHPLVFKEHVVHUNRQWUROOLHUHQJH]HLJWGXUFK
GLH $QDO\VH GHU LQIL]LHUWHQ 3(=HOOHQ XQG GHU .HLPEHODVWXQJ GHU 0LO] 1DFK GHU
,QIHNWLRQ ZDUHQ LQ S0lXVHQ KRKH S.RQ]HQWUDWLRQHQ GHWHNWLHUEDU ZlKUHQG
S0lXVHHUZDUWXQJVJHPlNHLQHPHVVEDUHQ.RQ]HQWUDWLRQHQDQS3URWHLQHQ














.%( 6DOPRQHOOD (QWHULWLGLV0DXV LQWUDSHULWRQHDO LQIL]LHUW 1DFK  6WXQGHQ
ZXUGHQGLH7LHUHJHW|WHWXQGLKU%OXWJHZRQQHQ0LWHLQHP(/,6$ZXUGH,)1gLQ
GHQ6HUXPSUREHQTXDQWLIL]LHUW'DUJHVWHOOWVLQGGLH:HUWHGHU(LQ]HOPlXVHXQG













































:LH HLQOHLWHQG GDUJHVWHOOW V  LVW GLH ]HOOXOlUH ,PPXQLWlW QLFKW QXU IU GLH
%HNlPSIXQJ LQWUD]HOOXOlUHU(UUHJHUZLH EHLVSLHOVZHLVH6DOPRQHOOHQ VRQGHUQDXFK
IUGDVhEHUZLQGHQHLQHU7XPRUHUNUDQNXQJlXHUVWZLFKWLJ9HUVFKLHGHQH*UXSSHQ




,PPXQLWlW HVVHQWLHOO VLQG VROOWH LP IROJHQGHQ$QVDW]EHUSUIWZHUGHQREDXFK LQ
GLHVHP0RGHOOGLHS3URWHLQHRKQHGLH%HWHLOLJXQJYRQ,/]XUhEHUZLQGXQJGHU
7XPRUHUNUDQNXQJEHLWUDJHQN|QQHQ
:LH EHUHLWV GDUJHVWHOOWZXUGH IU GLHVH8QWHUVXFKXQJ HLQ H[SHULPHQWHOOHV6\VWHP
JHQXW]WGDVVLFKHLQHV5HNRQVWLWXWLRQVDQVDW]HVEHGLHQWV,QHLQHPVROFKHQ
$QVDW] ZHUGHQ QLFKW XQWHUVFKLHGOLFKH *HQRW\SHQ YHUZHQGHW GLH VLFK GXUFK
9RUKDQGHQVHLQ XQG $EZHVHQKHLW GHU S3URWHLQH XQWHUVFKHLGHQ YLHOPHKU ZLUG
S0lXVHQ ZHOFKH NHLQH S3URWHLQH ELOGHQ N|QQHQ GXUFK GLH ORNDOH




(V ZXUGH ]XQlFKVW XQWHUVXFKW RE HLQH 7UDQVIHNWLRQ PLW GHQ LQ .DSLWHO 
EHVFKULHEHQHQ3ODVPLGHQDXFK]XU([SUHVVLRQGHU]XHUZDUWHQGHQ3URWHLQHIKUW(V
VROOWHJH]HLJWZHUGHQGDVVQDFKGHU LQYLWUR7UDQVIHNWLRQPLWS56&SNHLQ,/
LQ GHQ.XOWXUEHUVWlQGHQPHVVEDU LVW $EE $OV3RVLWLYNRQWUROOH IU HLQH ,/






DOV DXFK ,/ QDFKZHLVEDU 'LH 7UDQVIHNWLRQ GHU =HOOHQ PLW S56&S KLQJHJHQ
  (UJHEQLVVH±7XPRUPRGHOO




























$EE  S XQG ,/.RQ]HQWUDWLRQHQ LQ .XOWXUEHUVWlQGHQ YRQ /HZLV
/XQJHQNDU]LQRP =HOOHQ QDFK ,QYLWUR7UDQVIHNWLRQ  =HOOHQ ZXUGHQPLW GHU






8P GLH :LUNXQJVZHLVH GHU *HQWKHUDSLH LQ YLYR HLQVFKlW]HQ ]X N|QQHQ XQG ]X
ZLVVHQ LQ ZHOFKHQ 6FKLFKWHQ GHV *HZHEHV HLQH 3URWHLQH[SUHVVLRQ QDFK
7UDQVIHNWLRQ]XHUZDUWHQLVWZDUHV]XQlFKVWQ|WLJGLH(LQGULQJWLHIHGHU*ROGSDUWLNHO
]X DQDO\VLHUHQ 'DEHL ]HLJWH VLFK GDVV GLH *ROGSDUWLNHO PLW GHU SUl]LSLWLHUWHQ
3ODVPLG'1$ GLH (SLGHUPLV SHQHWULHUWHQ XQG HWZD  =HOOVFKLFKWHQ WLHI LQ GDV





VLQG DOV NOHLQH VFKZDU]H 3DUWLNHO XQWHUKDOE GHU =HOOHQ GHU (SLGHUPLV ( ]X
HUNHQQHQ
 *HQWKHUDSLHYRQ0lXVHQPLW/HZLV/XQJHQNDU]LQRP
8P DXFK SRWHQ]LHOO JHULQJH (IIHNWH GHV S DXI GLH 7XPRUDEZHKU HUNHQQHQ ]X
N|QQHQZDU]XQlFKVWGLH9HUZHQGXQJHLQHVZHQLJDJJUHVVLYHQ7XPRUVQ|WLJ(LQ






GXUFK GDV ,PPXQV\VWHP LVW GLH (QWZLFNOXQJ GHU 7XPRUJU|H EHU GLH 'DXHU GHV


























$EE  (QWZLFNOXQJ GHU 7XPRUJU|HQ ZlKUHQG GHU *HQWKHUDSLH YRQ
0lXVHQPLW/HZLV/XQJHQNDU]LQRPS0lXVHQZXUGHQMH=HOOHQ
GHV /HZLV/XQJHQNDU]LQRPHV LP 5FNHQEHUHLFK LQWUDGHUPDO LQML]LHUW $OOH GUHL
7DJHZXUGHQ MH0lXVHPLWS56&SsGHP/HHUSODVPLGS56&îRGHU
S56&SUHYHUV  EHKDQGHOW ,P 9HUODXI GHV ([SHULPHQWV ZXUGH GLH
7XPRUJU|H EHVWLPPW » VLJQLILNDQWHU 8QWHUVFKLHG S56&S YV S56&
S »» VLJQLILNDQWHU 8QWHUVFKLHG S56&S YV S56&SUHYHUV
S .HLQH VLJQLILNDQWHQ8QWHUVFKLHGHSUHYHUV YV356& S!$OOH
(UJHEQLVVHZXUGHQPLWGHPW7HVWQDFK6WXGHQWVWDWLVWLVFKEHUSUIW
8P HLQH HLJHQH :LUNXQJ GHU IU S NRGLHUHQGHQ '1$ DXV]XVFKOLHHQ ZXUGH
]XQlFKVWHLQ([SHULPHQWPLW]ZHL.RQWUROOJUXSSHQ]XPHLQHQPLWGHPOHHUHQS56&
3ODVPLG XQG ]XP DQGHUHQ PLW GHP 3ODVPLG S56&SUHYHUV GXUFKJHIKUW $EE
1DFKGHPJH]HLJWZDUGDVVGDV3ODVPLGS56&SUHYHUVGHQJOHLFKHQ(IIHNW
KDWWH ZLH GDV OHHUH 3ODVPLG ZXUGH LQ GHQ ZHLWHUHQ ([SHULPHQWHQ DXI GLH
S56&SUHYHUV%HKDQGOXQJ DOV.RQWUROOH YHU]LFKWHW'HV:HLWHUHQZXUGH LQ GHQ
)ROJHH[SHULPHQWHQ GHU )OlFKHQLQKDOW GHU 7XPRUH EHVWLPPW GD GLH 0HVVXQJ GHV
9ROXPHQV 0HVVXQJHQDXLJNHLWHQ ]X XQWHUOLHJHQ VFKLHQ 'LH =DKO GHU LPSODQWLHUWHQ
7XPRU]HOOHQZXUGH LQGLHVHQ([SHULPHQWHQDXI[=HOOHQSUR0DXVHUK|KWXP
HLQHQ GDV :DFKVWXP KHPPHQGHQ (IIHNW EHVVHU DQDO\VLHUHQ ]X N|QQHQ :HUGHQ
JU|HUH 7XPRU]HOOPHQJHQ LPSODQWLHUW NDQQ VLFK GHU XQWKHUDSLHUWH 7XPRU EHOLHELJ




JHVDPWH =HLW GHU YRUJHQRPPHQHQ 0HVVXQJHQ VLJQLILNDQW KLQWHU GHP GHU
.RQWUROOJUXSSH]XUFN$EE






















0lXVHQ PLW /HZLV/XQJHQNDU]LQRP  S0lXVHQ ZXUGHQ MH [
=HOOHQGHV/HZLV/XQJHQNDU]LQRPHVLP5FNHQEHUHLFKLQWUDGHUPDO LQML]LHUW$OOH
GUHL 7DJH ZXUGHQ MH  0lXVH PLW S56&S s EH]LHKXQJVZHLVH GHP
/HHUSODVPLG S56& î EHKDQGHOW ,P 9HUODXI GHV ([SHULPHQWV ZXUGH GLH
7XPRUJU|HEHVWLPPW'LHS:HUWHGHU7XPRUJU|HQVLQGIUGUHLDXVJHZlKOWH





%HLVSLHO GLH ,QILOWUDWLRQ GHV *HZHEHV PLW ,PPXQ]HOOHQ RGHU GDV (LQGlPPHQ GHU
(UQlKUXQJ GHV 7XPRUV GXUFK %OXWJHIlH LQ )UDJH (VZXUGH XQWHUVXFKW RE QDFK




XQG LKUH +DXW PLW GHP GDULQ OLHJHQGHQ 7XPRU IU GLH LPPXQKLVWRORJLVFKH
8QWHUVXFKXQJ SUlSDULHUW 'DV $XJHQPHUN ULFKWHWH VLFK ]XP HLQHQ DXI GLH
5HNUXWLHUXQJ YRQ 0DNURSKDJHQ &'E XQG GLH ,QILOWUDWLRQ GHV 7XPRUV PLW 7
&' 1. '; XQG 7K=HOOHQ &' 'HV :HLWHUHQ ZXUGH GLH
*HIlYHUVRUJXQJGHV7XPRUVXQWHUVXFKWLQGHPGLH*HZHEVVFKQLWWHPLW$QWLN|USHUQ
JHJHQ&'HLQHP2EHUIOlFKHQPROHNODXI(QGRWKHO]HOOHQJHIlUEWZXUGHQ
%HL GHQ .RQWUROOWLHUHQ LVW HLQ VFKPDOHU XQG OFNHQKDIWHU 0DNURSKDJHQVDXP LP
5DQGEHUHLFKGHV7XPRUV]XHUNHQQHQ$EE$ZlKUHQGEHLGHQPLWS56&S
EHVFKRVVHQHQ 7XPRUHQ HLQH EUHLWH %DUULHUH YRQ 0DNURSKDJHQ PLW %LOGXQJ YRQ
0DNURSKDJHQQHVWHUQ GHQ 7XPRU DEJUHQ]W $EE % 7 XQG1.=HOOHQ NRQQWHQ
QDFK7DJHQ LP*HELHWGHV7XPRUVQLFKWJHIXQGHQZHUGHQ'DWHQQLFKWJH]HLJW
'LH%OXWJHIlH LP7XPRU OLHHQVLFKEHLGHUS56&EHKDQGHOWHQ*UXSSHVRZRKO LP
5DQGEHUHLFKDOVDXFKLP=HQWUXPXQGGHQGHU+DXWREHUIOlFKH]XJHZDQGWHQ7HLOHQ




VWDQGHQ ZLHVHQ ZHQLJHU *HIlVWUXNWXUHQ DXI DOV GLH GHU 6XENXWLV ]XJHZDQGWHQ
*HELHWH$EE%
'DVGXUFKGLH*HQWKHUDSLHPLWSUHGX]LHUWH7XPRUZDFKVWXPJLQJIROJOLFKPLWHLQHU
'HPDUNDWLRQ XQG ,QILOWUDWLRQ GHV 7XPRUJHZHEHV GXUFK 0DNURSKDJHQ HLQKHU
ZRJHJHQ=HOOHQ GHV VSH]LILVFKHQ ,PPXQV\VWHPVZLH7=HOOHQ QLFKW QDFKJHZLHVHQ








LPPXQKLVWRORJLVFKHU 3UlSDUDWH 'DUJHVWHOOW LVW GLH LPPXQKLVWRORJLVFKH )lUEXQJ PLW
$QWLN|USHUQ JHJHQ &'E 'LH DXHUKDOE GHV 7XPRUV OLHJHQGHQ VWDUN DQJHIlUEWHQ
=HOOHQVLQG)LEUR]\WHQVFKZDU]H3IHLOHLP5DQGEHUHLFKGHV7XPRUJHZHEHVEHILQGHQ







$EE  ,PPXQKLVWRORJLVFKH $QDO\VHQ GHV /HZLV/XQJHQNDU]LQRPV DP 7DJ 
DXIGDV9RUNRPPHQYRQ%OXWJHIlVVHQLPVXENXWDQHQ*UHQ]EHUHLFKGHV7XPRUV
 S0lXVH ZXUGHQ LQ ]ZHL *UXSSHQ JHWHLOW XQG MH ]XU +l,IWH PLW S56& $
EH]LHKXQJVZHLVH S56&S % EHKDQGHOW 1DFK  7DJHQ HUIROJWH GLH $XIDUEHLWXQJ
XQG GLH $QIHUWLJXQJ LPPXQKLVWRORJLVFKHU 3UlSDUDWH 'DUJHVWHOOW LVW GLH










[ =HOOHQ GHV 0HODQRP % YHUGQQW LQ 3%6 LQWUDGHUPDO LQ GLH UDVLHUWH
5FNHQKDXW (LQH *UXSSH YRQ VHFKV 0lXVHQ ZXUGH PLW S56&S GLH DQGHUH
*UXSSHZXUGHPLWGHP/HHUSODVPLGS56&EHKDQGHOW
7DJHQDFKGHU7XPRULQMHNWLRQ



















$EE  (QWZLFNOXQJ GHU 7XPRUJU|HQ ZlKUHQG GHU S*HQWKHUDSLH YRQ
0lXVHQPLW0HODQRP%S0lXVHQZXUGHQMH[=HOOHQGHV0HODQRP
% LP 5FNHQEHUHLFK LQWUDGHUPDO LQML]LHUW $OOH GUHL 7DJH ZXUGHQ MH  0lXVH PLW
S56&S s EH]LHKXQJVZHLVH GHP /HHUSODVPLG S56& î EHKDQGHOW ,P 9HUODXI
GHV ([SHULPHQWV ZXUGH GLH 7XPRUJU|H EHVWLPPW 'LH 7XPRUJU|HQ EOLHEHQ




(V ]HLJWH VLFK GHXWOLFK GDVV HLQH *HQWKHUDSLH PLW S ]X UHGX]LHUWHP
7XPRUZDFKVWXP IKUWH 'LH 7LHUH GHU .RQWUROOJUXSSH ZLHVHQ ]X DOOHQ =HLWSXQNWHQ
  (UJHEQLVVH±7XPRUPRGHOO
IDVW GRSSHOW VR JURVVH 7XPRUH ZLH GLH 7LHUH GHU EHKDQGHOWHQ *UXSSH DXI 'LHVH
8QWHUVFKLHGH]ZLVFKHQEHLGHQ*UXSSHQZDUHQMHGRFKQLFKWVLJQLILNDQWS!
7KHUDSLH YRQ 7XPRUHQ LP 0DXVPRGHOO PLW SDEKlQJLJHQ
=\WRNLQHQ
%HL GHU *HQWKHUDSLH YRQ S0lXVHQ PLW S56&S NDQQ QLFKW EHVWLPPW
ZHUGHQZHOFKHVS3URWHLQGXUFKGLH=HOOHQH[SULPLHUWZLUG(VN|QQHQGDVS
+RPRGLPHU RGHU 0RQRPHU ZLH DXFK ,/ RGHU XQEHNDQQWH S3URWHLQH IU GLH
(IIHNWH YHUDQWZRUWOLFK VHLQ 8P HLQ P|JOLFKHV YHUDQWZRUWOLFKHV =\WRNLQ GHU S
6XEIDPLOLH]X LGHQWLIL]LHUHQZXUGHQ LQHLQHPZHLWHUHQ([SHULPHQW7XPRUHPLWGHQ
=\WRNLQHQLQ3URWHLQIRUPEHKDQGHOW$OV7XPRUGLHQWHGDV/HZLV/XQJHQNDU]LQRPGD
GLHVHU 7XPRU LP*HQWKHUDSLHPRGHOO JXW DXI GLH 7KHUDSLHPLW S56&S DQVSUDFK
XQG VLJQLILNDQWH 8QWHUVFKLHGH ]ZLVFKHQ GHQ *UXSSHQ KHUDXVJHDUEHLWHW ZHUGHQ
NRQQWHQ'LHVZDUEHLGHP0HODQRP%QLFKWGHU)DOO1XUGXUFKGLH9HUZHQGXQJ
GHV ZHQLJHU DJJUHVVLYHQ /HZLV/XQJHQNDU]LQRPV NDQQ EHL HLQHU 3URWHLQWKHUDSLH
DXFK JHZlKUOHLVWHW ZHUGHQ GDVV HYHQWXHOOH 8QWHUVFKLHGH ]ZLVFKHQ GHQ *UXSSHQ
QDFKZHLVEDUVLQGGLHEHL9HUZHQGXQJGHV0HODQRP%YHUVFKZLQGHQZUGHQ'LH
$SSOLNDWLRQ GHU 3URWHLQH HUIROJWH GXUFK ORNDOH ,QMHNWLRQ LQ GHQ 7XPRU 'LH HUVWH
,QMHNWLRQHUIROJWHPLWGHU ,PSODQWDWLRQGHU=HOOHQDP7DJXPGHQ=\WRNLQHQHLQH
P|JOLFKVW IUKH ,QGXNWLRQ GHU $EZHKU ]X HUP|JOLFKHQ $OV 1HJDWLYNRQWUROOH GLHQWH
3%6 DOV 3RVLWLYNRQWUROOH ,/ QJ,QMHNWLRQ $OV 9HUWUHWHU GHU S6XEIDPLOLH
ZXUGHQSJ,QMHNWLRQXQG,/QJ,QMHNWLRQYHUZHQGHW$EE
'LH 7XPRUJU|HQ GHU PLW ,/ WKHUDSLHUWHQ 0lXVH EOLHEHQ QDFK HLQHP NXU]HQ
$QVWLHJ QDKH]X DXI HLQHP NRQVWDQWHQ :HUW ,P *HJHQVDW] KLHU]X QDKPHQ GLH

























$EE  (QWZLFNOXQJ GHU 7XPRUJU|HQ ZlKUHQG GHU ORNDOHQ 7KHUDSLH YRQ








2EJOHLFK GLH ORNDOH *HQWKHUDSLH HUROJUHLFK JHZHVHQ LVW IKUWH HLQH ORNDOH
3URWHLQWKDUDSLHQLFKW]XU5HGXNWLRQGHV7XPRUZDFKVWXPV8PDXV]XVFKOLHHQGDVV
GLH 8QZLUNVDPNHLW GHU ORNDOHQ 3URWHLQWKHUDSLH LQ GHU $SSOLNDWLRQVIRUP LQ GDV
7XPRUJHZHEH EHJUQGHW ODJ VROOWH LQ HLQHP ZHLWHUHQ $QVDW] GLH V\VWHPLVFKH
9HUIJEDUNHLW GHU =\WRNLQH JHZlKUOHLVWHW ZHUGHQ 'LH S0lXVH HUKLHOWHQ DE
GHP ]ZHLWHQ 7DJ YRU ,PSODQWDWLRQ GHU 7XPRU]HOOHQ WlJOLFK GLH =\WRNLQH GXUFK






 'LH *U|H GHU 7XPRUHQ EOLHE LQ GLHVHU *UXSSH DE GHP  7DJ QDFK GHU




























0lXVHPLWQJ ,/ s WlJOLFKGXUFK LQWUDSHULWRQHDOH ,QMHNWLRQGHU=\WRNLQH
E]Z GHV 3%6 EHKDQGHOW ,P 9HUODXI GHV ([SHULPHQWV ZXUGH GLH 7XPRUJU|H













8P GHQ(IIHNW XQG GDV =XVDPPHQVSLHO YRQ S XQG ,/ DOOHLQ DEHU DXFK LQ
*HJHQZDUWYRQ,/DXI,PPXQ]HOOHQ]XXQWHUVXFKHQZXUGHQSULPlUH=HOONXOWXUHQ
LQ YLWURPLW GHQ =\WRNLQHQ VWLPXOLHUW 1DFK (LQVWHOOHQ GHU =HOOVXVSHQVLRQ DXI HLQH
.RQ]HQWUDWLRQ YRQ [ =HOOHQPO ZXUGHQ S XQG ,/ LQ DQVWHLJHQGHQ
.RQ]HQWUDWLRQHQ YRQ SJPO ELV QJPO ]X GHQ 6XVSHQVLRQHQ SLSHWWLHUW
(UZDUWXQJVJHPlELOGHWHQGLH=HOOHQQDFK6WLPXODWLRQPLWSNHLQ,)1g'XUFK
,/ .RQ]HQWUDWLRQHQ YRQ  XQG  QJPO OLHHQ VLFK MHGRFK JHJHQEHU GHU




[ SULPlUH 0LO]]HOOHQ DXV %$/%F:LOGW\S0lXVHQ ZXUGHQ PLW S XQG
XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ ,/ VWLPXOLHUW 1DFK  6WXQGHQ ZXUGHQ GLH
=HOONXOWXUEHUVWlQGH DEJHQRPPHQ XQG PLW HLQHP (/,6$ DXI JHELOGHWHV ,)1g
XQWHUVXFKW 1DFK6WLPXODWLRQPLW  XQG  QJPO ,/ NRQQWHQ LP9HUJOHLFK ]X
0HGLXP XQG S6WLPXODWLRQ VLJQLILNDQW HUK|KWH ,)1g .RQ]HQWUDWLRQHQ




'HV:HLWHUHQ]HLJW ,/ LQ YLWUR LP*HJHQVDW]]X S DJRQLVWLVFKH:LUNXQJ]X
,/ GD HVZLH ,/ ]XU ,)1g 6HNUHWLRQ GXUFK0LO]]HOOHQ IKUW $EE  (V LVW
DXFK EHNDQQW GDVV ,/ GXUFK S DQ VHLQHP 5H]HSWRU DQWDJRQLVLHUW ZHUGHQ
NDQQ 0$771(5 HW DO  'LHVH =XVDPPHQKlQJH OHJWHQ GLH )UDJH QDKH RE
DXFK,/GXUFKSDQVHLQHP5H]HSWRUDQWDJRQLVLHUWZLUGRGHUREHV]XVlW]OLFK
XQDEKlQJLJYRP,/5bZLUNHQNDQQ=XU.OlUXQJGLHVHU)UDJHZXUGHQZLHGHUXP
[ SULPlUH 0LO]]HOOHQ ]XQlFKVW IU HLQH 6WXQGH PLW XQWHUVFKLHGOLFKHQ
.RQ]HQWUDWLRQHQ S LQNXELHUW XPHLQH%ORFNDGHGHV ,/5b]XHUP|JOLFKHQ
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


































   
$EE  ,)1g 6HNUHWLRQ GXUFK SULPlUH 0LO]]HOOHQ QDFK 9RULQNXEDWLRQ PLW
S XQG DQVFKOLHHQGHU6WLPXODWLRQPLW ,/[
 SULPlUH0LO]]HOOHQ DXV
%$/%F:LOGW\S0lXVHQ ZXUGHQ ]XQlFKVW PLW XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ
S LQNXELHUW 1DFK  0LQXWHQ ZXUGH ,/ ]XU .XOWXU SLSHWWLHUW XQG VR HLQH
.RQ]HQWUDWLRQ YRQ YRQ QJ ,/PO LQ GHU .XOWXU HUUHLFKW 1DFK HLQHU
,QNXEDWLRQV]HLWYRQ6WXQGHQZXUGHQGLH.XOWXUEHUVWlQGHDEJHQRPPHQXQGDXI
LKUH ,)1g .RQ]HQWUDWLRQ XQWHUVXFKW 'XUFK S .RQ]HQWUDWLRQHQ YRQ  XQG
QJPO NRQQWH GLH ,)1g 3URGXNWLRQ VLJQLILNDQW JHKHPPW ZHUGHQ  S
9HUJOHLFK ]X  QJPO S W7HVW QDFK 6WXGHQW 'DUJHVWHOOW LVW HLQHV YRQ ]ZHL
([SHULPHQWHQPLWYHUJOHLFKEDUHP(UJHEQLV
'XUFK GLH 9RULQNXEDWLRQ GHU 0LO]]HOOHQ PLW DQVWHLJHQGHQ .RQ]HQWDUWLRQHQ S
NRQQWH GLH :LUNXQJ GHV ,/ VFKULWWZHLVH YHUULQJHUW ZHUGHQ :lKUHQG RKQH
9RULQNXEDWLRQQRFKELV]XSJPO ,)1g LQGHQhEHUVWlQGHQQDFKZHLVEDUZDUHQ
NRQQWH GXUFK HLQH .RQ]HQWUDWLRQ YRQ  QJPO S LQ GHU 6XVSHQVLRQ GLH
























XQG S XQG 6WLPXODWLRQ PLW ,/ [
SULPlUH 0LO]]HOOHQ DXV %$/%F





+LHU]X ZXUGHQ [ SULPlUH 0LO]]HOOHQ ]XQlFKVW HLQH 6WXQGH ODQJ PLW ,/ LQ
XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ S E]Z 0HGLXP LQNXELHUW 1DFK GLHVHU
9RULQNXEDWLRQ ]XU HYHQWXHOOHQ %ORFNDGH GHV 5H]HSWRUV ZXUGH ,/S LQ HLQHU
.RQ]HQWUDWLRQYRQQJPO]XJHJHEHQ(V]HLJWHVLFKGDVVSHUZDUWXQJVJHPl





8QWHUVXFKXQJHQ ]XU %HGHXWXQJ GHU S 3URWHLQH LQ HLQHP ,Q
YLWUR,QIHNWLRQVPRGHOO
(V NRQQWH LQ YLYR LP ,QIHNWLRQVPRGHOO JH]HLJW ZHUGHQ GDVV GLH $NWLYLHUXQJ YRQ
0DNURSKDJHQ LQGHU)UKSKDVHGHU ,QIHNWLRQEHGHXWHQG IUGLHSURWHNWLYHQ(IIHNWH
GHU S6XEIDPLOLHQ3URWHLQH LVW 'LH 3(=HOOHQ GHU S0lXVH NRQQWHQ GLH
LQWUD]HOOXOlUH ,QIHNWLRQ GHU 3KDJR]\WHQ LQ GHU %DXFKK|KOH EHVVHU EHNlPSIHQZDV
VLFKLQQLHGULJHUHQ=DKOHQLQIL]LHUWHU3(=HOOHQDXVGUFNW6RPLWNRQQWHHV]XGLHVHP
IUKHQ =HLWSXQNW EHL S7LHUHQ ]X HLQHU 5HGXNWLRQ GHU GLH 0LO] EHIDOOHQGHQ
6DOPRQHOOHQ NRPPHQ ,Q YLWUR NRQQWH LQ HLQHP 6WLPXODWLRQVPRGHOO DQ SULPlUHQ
0LO]]HOOHQJH]HLJWZHUGHQGDVV ,/QLFKW MHGRFKS]XHLQHU ,)1g6HNUHWLRQ
IKUW (V LQWHUHVVLHUWH GDKHU GLH )UDJH RE GLH EHREDFKWHWH $NWLYLHUXQJ GHU
3KDJR]\WHQ QDFK ,QIHNWLRQ GLUHNW GXUFK S3URWHLQH HUIROJW XQG ZHQQ MD GXUFK
ZHOFKH (V ZXUGH HLQ ,QYLWUR0RGHOO ]XU JH]LHOWHQ 8QWHUVXFKXQJ GLHVHU
=XVDPPHQKlQJHDXIJHEDXW'LHIUKH$EZHKUYRQ.UDQNKHLWVHUUHJHUQOlVVWVLFKPLW
,QIHNWLRQHQ YRQ SULPlUHQ 0LO]]HOONXOWXUHQ LQ YLWUR VLPXOLHUHQ 'LHVH ([SHULPHQWH
KDEHQGHQ9RUWHLOGDVVRKQHGHQ(LQVDW]YLHOHU0lXVHEHUVFKDXEDUHXQGOHLFKW]X
PDQLSXOLHUHQGH6\VWHPHEHWUDFKWHWZHUGHQN|QQHQ
$OV DXVVLFKWVUHLFKVWHU .DQGLGDW DOV $NWLYDWRU IU 0DNURSKDJHQ NRPPW ,)1g LQ
%HWUDFKW ,)1g ZLUG QDFK ,/ 6WLPXODWLRQ GXUFK 1.=HOOHQ XQG QDLYH 7=HOOHQ
JHELOGHW(VZXUGHHLQH,QIHNWLRQVLPXOLHUWLQGHUHQ9HUODXISJHELOGHWZLUG[
SULPlUH0LO]]HOOHQDXVSXQGS0lXVHQZXUGHQPLW[.%(OHEHQGHQ
6DOPRQHOOD (QWHULWLGLV %DNWHULHQ LQ YLWUR LQIL]LHUW 'LH $EQDKPH GHU hEHUVWlQGH
HUIROJWH QDFK GUHL 7DJHQ (V LVW ]X EHUFNVLFKWLJHQ GDVV GHU HLQ]LJH8QWHUVFKLHG
]ZLVFKHQGHQ.XOWXUHQLP9RUOLHJHQE]Z)HKOHQGHUS3URWHLQHDXHU,/OLHJHQ
NDQQ%HLJOHLFKHU6WLPXODWLRQGXUFKEDNWHULHOOHV$QWLJHQ LVWHVQXUGHQ=HOOHQGHV
S*HQRW\SVP|JOLFK S3URWHLQH ]X ELOGHQ QLFKW MHGRFK GHQHQ GHV S























GUHL 7DJHQ ZXUGH LQ
S W7HVW QDFK
JOHLFKHP(UJHEQLV
(V NRQQWH JH]HLJW ZHUG
0DNURSKDJHQ DNWLYLHUHQ
'DWHQJHKWKHUYRUGDVV




























Q ,)1g GXUFK HLQHQ (/,6$ EHVWLPPW
LVW HLQHV YRQ ]ZHL ([SHULPHQWHQ PLW
HU S6XEIDPLOLH GLH ([SUHVVLRQ GHV
$XV GHQ EHUHLWV YRUJHVWHOOWHQ ,QYLWUR
XNWLRQYRQ,)1gIKUW9LHOPHKUODVVHQ









DOVR S[RGHU ,/KDQGHOW'LHVH3URWHLQHPVVWHQEHU GHQ ,/5bELQGHQ
XQGVRPLWZLHEHUHLWVJH]HLJWGXUFKSDQLKUHP5H]HSWRUDQWDJRQLVLHUEDUVHLQ
:LH DXV $EE  KHUYRUJHKW NRQQWH GXUFK S LQ HLQHU .RQ]HQWUDWLRQ YRQ 

























ZXUGH LQ GHQ .XOWXUEHUVWlQGHQ ,)1g EHU HLQHQ
5HIHUHQ]OLQLH VWHOOW GLH ,)1g 3URGXNWLRQ GXUFKS0
=XVDW]YRQ=\WRNLQHQGDUSSQJPOYHUJOLFK












  ' ,6.866 ,21 
,/LVWHLQ]HQWUDOHV=\WRNLQLQGHU,PPXQDQWZRUWGHV.|USHUV'XUFK,/NRPPW




VWDUNHQ LPPXQRORJLVFKHQ 1HW]ZHUNV XQWHU GHU %HWHLOLJXQJ YRQ 1. 7K XQG
]\WRWR[LVFKHQ7=HOOHQVRZLH ,)1gXQG71)aDOV0HGLDWRUHQXQG12DOV(IIHNWRU
*$7(/<HWDO0$&0,&.,1*HWDO'XUFKGLHVHSURWHNWLYHQ(IIHNWHKDW
GDV ,PPXQV\VWHP GLH &KDQFH VLFK H[RJHQHQ %HGURKXQJHQ GXUFK LQWUD]HOOXOlUH
%DNWHULHQ XQG 3DUDVLWHQ ZLH DXFK HQGRJHQHQ %HGURKXQJHQ GXUFK .UHEV ]X
HUZHKUHQ
,Q GHQ OHW]WHQ -DKUHQZXUGH YLHO+RIIQXQJ LQ ,/DOV SRWHQ]LHOOHV7KHUDSHXWLNXP
JHVHW]W 6R N|QQWH ,/ DOV $GMXYDQV EHL ,PPXQLVLHUXQJHQ JHJHQ0\NREDNWHULHQ
XQG 3DUDVLWHQ HLQJHVHW]W ZHUGHQ /,1'%/$' HW DO  $)2162 HW DO 
$XFK NRQQWH LQ PHKUHUHQ 7XPRUPRGHOOHQ HLQH VWDUNH DQWLWXPRUDOH :LUNXQJ YRQ
DSSOL]LHUWHP ,/ JH]HLJW ZHUGHQ %581'$  <8 HW DO  ,Q NOLQLVFKHQ
6WXGLHQ ZXUGH EHUHLWV GLH 0|JOLFKNHLW XQWHUVXFKW ,/ LQ GHU 7XPRUWKHUDSLH
HLQ]XVHW]HQ/27=(HWDO'LHVHQSRVLWLYHQ(IIHNWHQYRQ,/VWHKHQMHGRFK
VHLQH SDWKRORJLVFKHQ JHJHQEHU6R NRPPWHVEHL HLQHU DNXWHQ ÄhEHUGRVLV³ ,/
]XU $XVELOGXQJ GHV VHSWLVFKHQ 6FKRFNV 0$771(5 HW DO  'XUFK
ODQJDQKDOWHQGH 7K3RODULVLHUXQJ NDQQ HV ]XU $XVELOGXQJ YRQ $XWRLPPXQLWlW
NRPPHQ&$63,-HGRFKHQWIHUQWVLFKGLH)DFKZHOWJHUDGHDXIGHP*HELHW
GHUSDWKRORJLVFKHQ7K$QWZRUW LQ)RUPGHU$XWRLPPXQLWlW LPPHUPHKU YRP7K
7K3DUDGLJPD 9LHOPHKU ZLUG GLH 5ROOH VRJHQDQQWHU UHJXODWRULVFKHU 7=HOOHQ
GLVNXWLHUWZHOFKHMHGH)RUPYRQ,PPXQDQWZRUWDEVFKZlFKHQ0$/2<X32:5,(

'LH ]XP $XIEDX GHV +HWHURGLPHUV ,/ Q|WLJHQ 0ROHNOH S XQG S ZHUGHQ
JHWUHQQWYRQHLQDQGHUH[SULPLHUW(LQHXQDEKlQJLJH6HNUHWLRQGHV0ROHNOVDOOHLQLQ
)RUP YRQ+RPRGLPHUHQ RGHU DQGHUHQ+HWHURGLPHUHQ DOV ,/ LVW MHGRFK QXU EHL
SP|JOLFKGDSQLFKWRKQHYRUKHULJH%LQGXQJDQSDXVGHU=HOOHWUDQVSRUWLHUW
ZLUG'$1'5($HWDO0$HWDO%HNDQQWH3URWHLQHDQGHUHQ$XIEDX
VLFK S EHWHLOLJW KDEHQ VLFK DOV $QWDJRQLVWHQ ]X ,/ DQ VHLQHP 5H]HSWRU
  'LVNXVVLRQ
HUZLHVHQ6WXGLHQYRQ0$771(5HWDOKDWWHQGLHVIUSVFKRQJH]HLJW,Q
YLUDOHQ XQG EDNWHULHOOHQ ,QIHNWLRQVPRGHOOHQ LVW HV MHGRFK VHLW  PHKUHUHQ
*UXSSHQ JHOXQJHQ HLQGHXWLJ HLQHQ DJRQLVWLVFKHQ (IIHNW YRQ SDEKlQJLJHQ
3URWHLQHQ]XGHPRQVWULHUHQ'(&.(1HWDO&$55HWDO+g/6&+(5HW
DO  /(+0$11 HW DO  (V EHJDQQ GLH 6XFKH QDFK GHQ P|JOLFKHQ
8UVDFKHQ HLQHV VROFKHQ $JRQLVPXV 0LW GHU (QWGHFNXQJ YRQ ,/ LVW HLQ
P|JOLFKHUZHLVH LQ GLHVHQ6\VWHPHQ YHUDQWZRUWOLFKHU$JRQLVW JHIXQGHQZRUGHQ(V
EHVLW]W ]X ,/DJRQLVWLVFKH(IIHNWHDXIPXULQHQDLYH7=HOOHQXQGZLUGZLH ,/
YRQ0DNURSKDJHQXQGGHQGULWLVFKHQ=HOOHQVH]HUQLHUW2330$11HWDO
'DVV HLQ VR ZLFKWLJHU 0HGLDWRU GHU ]HOOXOlUHQ ,PPXQLWlW ZLH ,/ EHL $XVWDXVFK
HLQHV VHLQHU 0ROHNOH JOHLFK]HLWLJ VHLQ HLJHQHU $QWDJRQLVW ZLH DXFK $JRQLVW VHLQ
NDQQLVWHUVWDXQOLFK8QGGDVV]XVlW]OLFK=\WRNLQHJHIXQGHQZHUGHQGLHVLFKLQLKUHU
:LUNXQJ GHU+RPRORJLH ]X GHQ S3URWHLQHQ EHGLHQHQ XQWHUVWUHLFKW GLH ]HQWUDOH
5ROOH GLHVHU =\WRNLQIDPLOLH (V LVWZLFKWLJ GLH%HGHXWXQJ XQG GDV=XVDPPHQVSLHO
GHU XQWHUVFKLHGOLFKHQ 0LWJOLHGHU YHUVWHKHQ ]X OHUQHQ XP GLH 0|JOLFKNHLW GHV
(LQVDW]HV VROFKHU =\WRNLQH LQ GHU 7KHUDSLH SUIHQ ]X N|QQHQ ,Q %H]XJ DXI GLH
SURWHNWLYHQ(IIHNWHGHUS3URWHLQHDXHU,/LVWYRQEHVRQGHUHP,QWHUHVVHZLH
GLH ([SUHVVLRQ XQG :LUNXQJ DQGHUHU =\WRNLQH EHLVSLHOVZHLVH ,)1g, EHHLQIOXVVW
ZHUGHQ *HUDGH GLH DNWXHOOH %HGHXWXQJ GHU 6DOPRQHOOHQLQIHNWLRQHQ EHL *HIOJHO
0HQVFKXQG6lXJHWLHU 9$1/22&.HW DO XQGGLHEHUHLWV(LQ]XJKDOWHQGH
=\WRNLQ*HQWKHUDSLH EHL NOHLQHQ +DXVWLHUHQ .(//(5 HW DO  PDFKHQ HV
QRWZHQGLJ HLQ EUHLWHUHV9HUVWlQGQLV EHU GLH:LUNXQJ XQG)XQNWLRQ GLHVHU QHXHQ
=\WRNLQH]XHUDUEHLWHQ
,P HUVWHQ 7HLO GHU YRUOLHJHQGHQ $UEHLW VROOWH GLH %HGHXWXQJ YRQ SDEKlQJLJHQ
3URWHLQHQLQHLQHP,QIHNWLRQVPRGHOOPLW6DOPRQHOOD(QWHULWLGLVGDUJHVWHOOWZHUGHQGLH






*HQWKHUDSLH PLW SNRGLHUHQGHQ 3ODVPLGHQ XQWHUVXFKW XP LP )ROJHQGHQ GXUFK




 3URWHNWLYH ,/XQDEKlQJLJH (IIHNWH YRQ S
3URWHLQHQ LQ GHU SULPlUHQ ,PPXQDQWZRUW JHJHQ
6DOPRQHOOD(QWHULWLGLV
(V LVW EHNDQQW GDVV ,/ IU HLQH SURWHNWLYH ,PPXQDQWZRUW JHJHQ 6DOPRQHOOHQ
HVVHQWLHOO LVW XQG ]ZDU LQ XQWHUVFKLHGOLFKHQ ,QIHNWLRQVPRGHOOHQ ZLH 6DOPRQHOOD
7\SKLPXULXPXQG6DOPRQHOOD(QWHULWLGLV 0$6752(1,HWDO.,1&<&$,1HW
DO ,QGLHVHU$UEHLWVWHKW MHGRFKQLFKW ,/ LP0LWWHOSXQNWVRQGHUQYLHOPHKU





'DJHJHQ ZDUHQ IU DOOH ,/GHIL]LHQWHQ DOVR VRZRKO S DOV DXFK S





 ELV .%(0DXV JHZlKOW KDEHQGLHS3URWHLQHHLQHQGHXWOLFKHQ(LQIOXVV
DXI GHQ ,QIHNWLRQVYHUODXI 0lXVH PLW IXQNWLRQHOOHQ S3URWHLQHQ EHUOHEWHQ HLQH
,QIHNWLRQ PLW  .%( DXFK RKQH ,/ VLJQLILNDQW OlQJHU DOV S0lXVH GLH
NHLQHUOHL S3URWHLQHPHKU ELOGHQ N|QQHQ %HL QLHGULJHQ ,QIHNWLRQVGRVHQ  XQG
.%(0DXVHUJDEHQVLFKVRJDU8QWHUVFKLHGHLQGHUhEHUOHEHQVUDWH(LQ7HLOGHU
S0lXVHNRQQWHGDQNGHUS3URWHLQHGLH6DOPRQHOOHQDXI'DXHUEHNlPSIHQ
'LHV GHXWHW EHUHLWV DXI HLQHQ SURWHNWLYHQ (IIHNW GHU S3URWHLQH LQ GHU LQLWLDOHQ
3KDVH HLQHU ,QIHNWLRQPLW JHULQJHQ(UUHJHUPHQJHQ LQ GLHVHP ,QIHNWLRQVPRGHOO KLQ
.|QQHQ GLH 6DOPRQHOOHQ JOHLFK ]X %HJLQQ GHU ,QIHNWLRQ NRQWUROOLHUW ZHUGHQ VR
VWHUEHQ LQ GHU )ROJH ZHQLJHU 0lXVH DQ HLQHU V\VWHPLVFKHQ ,QIHNWLRQ /lQJHUHV
hEHUOHEHQNDQQDEHUDXFKLP$XIEDXHLQHUJXWHQVSH]LILVFKHQ,PPXQLWlWEHJUQGHW
VHLQ ,P )ROJHQGHQ VROOWH MHGRFK XQWHUVXFKW ZHUGHQ ZLH S EHU GLH LQLWLDOHQ
3UR]HVVH ZLH GLH LQWUD]HOOXOlUH (OLPLQLHUXQJ GHU (UUHJHU ]XU 3URWHNWLRQ EHLWUDJHQ
  'LVNXVVLRQ
NDQQ 7DWVlFKOLFK ZDUHQ LQ GHU %DXFKK|KOH YRQ S0lXVHQ  7DJH QDFK
LQWUDSHULWRQHDOHU ,QIHNWLRQ GHXWOLFK PHKU LQIL]LHUWH =HOOHQ DOV EHL S0lXVHQ ]X
ILQGHQ 'LHV NDQQ GXUFK HLQH XQJHQJHQGH $NWLYLHUXQJ GHU 0DNURSKDJHQ GXUFK
=\WRNLQHZLH71)a RGHU ,)1g YHUXUVDFKW VHLQ2KQHGLHVH$NWLYLHUXQJ NRPPWHV
QLFKW ]XU %LOGXQJ DQWLPLNURELHOO ZLUNHQGHU 0HWDEROLWH (IIHNWRUPROHNOH XQG VR ]X






ELV  7DJH ZDUHQ VLJQLILNDQWH 8QWHUVFKLHGH LQ GHU .HLPEHODVWXQJ LQ GHU 0LO] ]X
EHREDFKWHQ 'LH 0LO]HQ GHU S0lXVH ZLHVHQ HLQH VLJQLILNDQW K|KHUH
.HLPEHODVWXQJ DXI DOV GLH GHU S7LHUH 'LH S3URWHLQH VFKHLQHQ GLUHNW RGHU




EHUGLH L126]XUYHUEHVVHUWHQ%HNlPSIXQJ LQWUD]HOOXOlUHU%DNWHULHQ IKUWXQGGLH
DQWLJHQHQ 3HSWLGH YHUPHKUW DXI GHQ 0+&, XQG 0+&±,,0ROHNOHQ SUlVHQWLHUW
ZHUGHQ 0$&0,&.,1* HW DO  3$8/  ,/ LQGX]LHUW GLH )UHLVHW]XQJ
JURHU0HQJHQ,)1g (&+$1HWDO:HQQHVVLFKXPGXUFKSYHUPLWWHOWH]X
,/DJRQLVWLVFKH(IIHNWHKDQGHOWVROlJHHVQDKHGDVV,)1gGDVYHUDQWZRUWOLFKH
$NWLYDWRUPROHNO LVW 1DFK ]ZHL 7DJHQ ,QIHNWLRQ NRQQWHQ WDWVlFKOLFK VLJQLILNDQW
HUK|KWH .RQ]HQWUDWLRQHQ YRQ S XQG ,)1g LP 6HUXP YRQ S LP 9HJOHLFK ]X
S0lXVHQ JHPHVVHQ ZHUGHQ 'LH .RQ]HQWUDWLRQHQ DQ 71)a KLQJHJHQ ZDUHQ
QLFKWVLJQLILNDQWXQWHUVFKLHGOLFK'DWHQQLFKWJH]HLJW
$XV GHQ GDUJHVWHOOWHQ (UJHEQLVVHQ OlVVW VLFK IROJHUQ GDVV S3URWHLQH ]XU
,QGXNWLRQ HLQHU ,)1g 3URGXNWLRQ IKUHQ 'D HV VLFK XP IUKHV ,)1g KDQGHOW
NRPPHQ 1.=HOOHQ DEHU DXFK GLH0DNURSKDJHQ VHOEVW DOV 3URGX]HQWHQ LQ )UDJH
75,33HWDO081'(5HWDO,)1gLVWDOVVWDUNHU0DNURSKDJHQDNWLYDWRU
EHNDQQW 'XUFK GLHVHV $NWLYDWRUPROHNO ZLUG GHQ 0DNURSKDJHQ HLQH HIIHNWLYH
$EW|WXQJ LQWUD]HOOXOlUHUHU 6DOPRQHOOHQ HUP|JOLFKW ,Q GHU )ROJH LVW GXUFK GLH S
3URWHLQHEHUHLWVQDFKNXU]HU,QIHNWLRQV]HLWGLH.HLPEHODVWXQJLQGHU0LO]YRQS
  'LVNXVVLRQ
0lXVHQ VLJQLILNDQW QLHGULJHU DOV RKQH(LQH EHVVHUHhEHUOHEHQVFKDQFH H[LVWLHUW LQ
GLHVHP6\VWHPYHUPXWOLFKGXUFKHLQHVFKQHOOHUH%HNlPSIXQJGHU6DOPRQHOOHQGXUFK
GLH 0DNURSKDJHQ VFKRQ LQ GHU %DXFKK|KOH SGHIL]LHQWH 0lXVH HUOLHJHQ GHU
,QIHNWLRQ OHLFKWHU GD HLQH XQ]XUHLFKHQGH (LQGlPPXQJ GXUFK GLH 3KDJR]\WHQ
YHUXUVDFKW GXUFK IHKOHQGHV ,)1g LQ OHW]WHU .RQVHTXHQ] ]X HLQHU VWlUNHUHQ
V\VWHPLVFKHQ ,QIHNWLRQ IKUW ZDV VLFK LQ GHQ K|KUHUHQ .HLPEHODVWXQJHQ GHU 0LO]
QLHGHUVFKOlJW  8P GLH ]HQWUDOH 5ROOH GHV ,)1g ZHLWHU KHUDXV]XDUEHLWHQ N|QQWHQ
,)1gQHXWUDOLVLHUHQGH$QWLN|USHU]XP(LQVDW]JHEUDFKWZHUGHQZHOFKHGLHSRVLWLYHQ
(IIHNWHGHUS3URWHLQHYHUKLQGHUQZUGHQ
=XVDPPHQIDVVHQG NRQQWH LQ GLHVHP 7HLO GHU YRUOLHJHQGHQ$UEHLW JH]HLJW ZHUGHQ
GDVVS3URWHLQHRKQHGLH%HWHLOLJXQJYRQ,/YHUPXWOLFKEHUGLH,QGXNWLRQYRQ
,)1g]XU(OLPLQLHUXQJGHU6DOPRQHOOHQLQGHU)UKSKDVHGHU,QIHNWLRQIKUHQ,)1g
ZLUNW DOV 0DNURSKDJHQDNWLYDWRU XQG EHZLUNW ZDKUVFKHLQOLFK VR HLQH HIIL]LHQWHUH
$EW|WXQJ LQWUD]HOOXOlUHU 6DOPRQHOOHQ GXUFK HUK|KWH ([SUHVVLRQ GHU L126 XQG YRQ





DOV DQWLJHQH 2UJDQVLPHQ HUNDQQW ZHUGHQ XQG VLH LQGX]LHUHQ HLQH VWDUNH
,PPXQDQWZRUW YRP 7\S  ZHVKDOE VLH VLFK JXW ]XU (UDUEHLWXQJ SDEKlQJLJHU
SURWHNWLYHU(IIHNWHLP'HOHWLRQVPRGHOOHLJQHQ&$55HWDO+g/6&+(5HWDO
/(+0$11HWDO7XPRUHQZHUGHQYRP.|USHUQLFKWDOVIUHPGHUNDQQW
XQG LQGX]LHUHQ GDKHU QXU LQ SURJQRVWLVFK JXWHQ )lOOHQ HLQH ,PPXQDQWZRUW 'HU
(LQIOXVV EHVWLPPWHU =\WRNLQH LQ GHU 7XPRULPPXQRORJLH ZLUG PHLVW QLFKW GXUFK
'HOHWLRQVPRGHOOHHUDUEHLWHWVRQGHUQGXUFKH[RJHQH$SSOLNDWLRQGHU3URWHLQH
(LQH *HQWKHUDSLH YRQ 7XPRUHQ PLW S IKUW ]X UHGX]LHUWHP
7XPRUZDFKVWXP
(LQEHVRQGHUHU:HJGHU$SSOLNDWLRQHLQHV=\WRNLQHVLVWGLH*HQWKHUDSLHEHLGHUQXU
GDV 3ODVPLG ]XU 3URGXNWLRQ GHV =\WRNLQHV LQ GLH =HOOHQ GHV .|USHUV HLQJHEUDFKW




IU ,/ HLQH DQWLWXPRUDOH :LUNXQJ QDFK ORNDOHU *HQWKHUDSLH JH]HLJW ZHUGHQ
5$.+0,/(9,&+HWDO
,Q GHU YRUOLHJHQGHQ $UEHLW ZXUGHQ SJHQGHIL]LHQWH 7LHUH YHUZHQGHW 1DFK
,QMHNWLRQ GHU 7XPRU]HOOHQ LQ GLH+DXWZXUGHQGLHVHPLW.RQWUROOSODVPLGHQRGHU IU
SNRGLHUHQGHQ 3ODVPLGHQ EHKDQGHOW 8P HLQHQ XQHUZQVFKWHQ (IIHNW YRQ
VRJHQDQQWHQ &S*0RWLYHQ LP IU S NRGLHUHQGHQ 7HLO GHV 3ODVPLGHV
DXV]XVFKOLHVVHQZXUGHDOV]XVlW]OLFKHU.RQWUROOYHNWRUS56&SUHYHUVYHUZHQGHW
&S*0RWLYH LP %HUHLFK GHU IU S NRGLHUHQGHQ '1$ N|QQWHQ EHU GHQ WROOOLNH
5H]HSWRU  7/5 LQ 0DNURSKDJHQ RGHU GHQGULWLVFKHQ =HOOHQ HLQH XQVSH]LILVFKH
,PPXQDQWZRUWYRP7\SLQ*DQJVHW]HQ&+8$1*HWDO
1DFK GHU 7UDQVIHNWLRQ YRQ /HZLV/XQJHQNDU]LQRP]HOOHQ LQ YLWUR ZXUGHQ QDFK 
6WXQGHQGLH=HOONXOWXUEHUVWlQGHDXIS3URWHLQHXQWHUVXFKW1DFKGHU7UDQVIHNWLRQ
PLW GHP S56&S3ODVPLG NDP HV ]XU ([SUHVVLRQ YRQ S QLFKW MHGRFK ]XU
([SUHVVLRQ YRQ ,/2E XQG LQZHOFKHQ0HQJHQ ,/ H[SULPLHUW ZXUGH NRQQWH












GHQ lXHUHQ  +DXWVFKLFKWHQ HUIROJW 6RPLW N|QQHQ DOOH =HOOHQ GHU (SLGHUPLV
HLQVFKOLHOLFK /DQJHUKDQV=HOOHQ GLH 3URWHLQH H[SULPLHUHQ XQG DXFK YRQ GHQ
VH]HUQLHUWHQ3URWHLQHQHUUHLFKWXQGHYHQWXHOODNWLYLHUWZHUGHQ
'LH *HQWKHUDSLH GHV /HZLV/XQJHQNDU]LQRPV PLW S56&S IKUWH ]X HLQHU
5HGXNWLRQ GHV 7XPRUZDFKVWXPV LP 9HUJOHLFK ]X GHQ*UXSSHQ S56& XQG S56&
SUHYHUV 'LH PLW S56& XQG GLH PLW S56&SUHYHUV EHKDQGHOWHQ 7XPRUHQ
  'LVNXVVLRQ
XQWHUVFKLHGHQ VLFK QLFKW LQ LKUHP :DFKVWXPVYHUKDOWHQ 6R NRQQWHQ GDV
7XPRUZDFKVWXPEHHLQIOXVVHQGH(IIHNWHYRQHYHQWXHOOYRUOLHJHQGHQ&S*0RWLYHQLP
%HUHLFK GHU F'1$ IU S LQ GLHVHP *HQWKHUDSLHPRGHOO LQ YLYR DXVJHVFKORVVHQ
ZHUGHQ 'DKHU ZXUGH LQZHLWHUHQ9HUVXFKHQ DXI GLH 9HUZHQGXQJ GHV S56&S
UHYHUV9HNWRUV DOV .RQWUROOYHNWRU YHU]LFKWHW 1XU GLH 7XPRUJU|HQ GHU S56&S
*UXSSH EOLHEHQ VLJQLILNDQW LQ LKUHP:DFKVWXP ]XUFN 'LHVH 8QWHUVFKLHGH ZDUHQ
VFKRQQDFKFD7DJHQ]XEHREDFKWHQ(LQH5HJUHVVLRQGHV7XPRUV IDQGQLFKW
VWDWW
,Q HLQHU ZHLWHUHQ 9HUVXFKVUHLKH VROOWH GLH 7KHUDSLH DQ HLQHP +DXWWXPRU GHP
0HODQRP % JHWHVWHW ZHUGHQ $XFK LQ GLHVHP 9HUVXFKVDQVDW] ZDU GDV
7XPRUZDFKVWXP LQ GHU PLW S56&S EHKDQGHOWHQ *UXSSH LP 9HUJOHLFK ]XU PLW
S56& EHKDQGHOWHQ *UXSSH UHGX]LHUW -HGRFK ZDU GLHVHU 8QWHUVFKLHG QLFKW
VLJQLILNDQW :LH DXV GHU $UEHLWHQ YRQ 5$.+0,/(9,&+ HW DO  EHNDQQW LVW
ZlFKVW GDV 0HODQRP % VHKU VFKQHOO ,Q GHU $UEHLW YRQ 5$.+0,/(9,&+ HW DO
ZXUGHQ &%/:LOGW\S0lXVH YHUZHQGHW 'LHVH N|QQHQ GDV IU GLH ]HOOXOlUH
,PPXQLWlW ZLFKWLJH ,/ H[SULPLHUHQ =XVlW]OLFK ZXUGHQ VLH PLW IU ,/
NRGLHUHQGHQ 3ODVPLGHQ WKHUDSLHUW 6HOEVW EHL GLHVHP 9HUVXFKVDXIEDX NRQQWH LP
*HJHQVDW] ]X DQGHUHQ 7XPRU]HOOOLQLHQ NHLQH 5HJUHVVLRQ GHV 7XPRUV EHREDFKWHW
ZHUGHQ
=XVDPPHQIDVVHQG IKUWH GLH 7UDQVIHNWLRQ YRQ 7XPRU]HOOHQPLW S56&S LQ YLWUR
]XU ([SUHVVLRQ JURHU 0HQJHQ YRQ S3URWHLQHQ 'HU LQYLWUR%HVFKXVV PLW GHQ
.RQWUROOSODVPLGHQ S56& XQG S56&SUHYHUV IKUWH ]X NHLQHU 6HNUHWLRQ YRQ
LPPXQUHDNWLYHPS'LH*HQWKHUDSLHPLWS56&SIKUWH LP7LHUPRGHOOPLWGHP
/HZLV/XQJHQNDU]LQRP ]X HLQHU VLJQLILNDQWHQ 5HGXNWLRQ GHV 7XPRUZDFKVWXPV
'LHVH5HGXNWLRQZDU DXFK QDFK GHU*HQWKHUDSLH GHV0HODQRP% DOV 7UHQG ]X
EHREDFKWHQ
 3URWHNWLYH (IIHNWH GXUFK YHUPLQGHUWH 1HRDQJLRJHQHVH XQG
HUK|KWH0DNURSKDJHQUHNUXWLHUXQJ
(V NRQQWHQ ELV ]XP 7DJ  DQ GHP GLH 3UlSDUDWH DXV GHQ 7LHUHQ HQWQRPPHQ
ZXUGHQ NHLQH &' &'7=HOOHQ RGHU 1.=HOOHQ LP %HUHLFK GHU 7XPRUHQ
QDFKJHZLHVHQZHUGHQ%581'$HWDOKDEHQJH]HLJWGDVVHLQH5HJUHVVLRQ
GHV7XPRUV QDFK ,/3URWHLQWKHUDSLH QXU GXUFK GLH%HWHLOLJXQJ YRQ&'=HOOHQ
P|JOLFK ZDU :(%(5 HW DO ]HLJWHQ  GLHVHQ (IIHNW GHU &'=HOOHQ DXFK LQ
  'LVNXVVLRQ
HLQHP*HQWKHUDSLHPRGHOOPLWIU,/NRGLHUHQGHQ3ODVPLGHQ'LHVH:LUNXQJZLUG
QDFK GHU ,/*HQWKHUDSLH GXUFK HLQH VWDUNH ,)1g 3URGXNWLRQ GXUFK GLH &'
=HOOHQXQGGLHGDPLWYHUEXQGHQH,36HNUHWLRQYHUPLWWHOW3(57/HWDO'D
&'7=HOOHQ LQ GHU YRUOLHJHQGHQ$UEHLW QLFKW LP7XPRUJHZHEHGHWHNWLHUWZHUGHQ
NRQQWHQ LVW HVZDKUVFKHLQOLFK GDVVGLH(LQGlPPXQJGHV7XPRUZDFKVWXPVDOOHLQ
GXUFK GLH GHQ 7XPRU XPJHEHQGHQ 0DNURSKDJHQ HUIROJWH )U HLQH YROOVWlQGLJH
5HJUHVVLRQ GHV 7XPRUV IHKOWH LQ GHQ KLHU EHVFKULHEHQHQ 8QWHUVXFKXQJHQ MHGRFK
YHUPXWOLFKGLH:LUNXQJYRQ,/DXIGLH&'7=HOOHQ
'LH PLW S56&S EHKDQGHOWHQ 7XPRUHQ ]HLFKQHWHQ VLFK GXUFK HLQHQ VLH
XPJHEHQGHQ6DXPDXV0DNURSKDJHQDXV'HV:HLWHUHQZDUHQGLH7XPRUHQ]ZDU
YRQ%OXWJHIlHQXPJHEHQGRFK LQ LKUHP=HQWUXPZDUQXUVSlUOLFK*HIlHQGRWKHO
QDFK]XZHLVHQ ,P *HJHQVDW] KLHU]X ZDUHQ EHL GHU .RQWUROOJUXSSH NDXP
0DNURSKDJHQ LP 7XPRUJHELHW ]X GHWHNWLHUHQ XQG HV EHIDQGHQ VLFK YHUPHKUW
%OXWJHIlHVRZRKOLQGHU3HULSKHULHDOVDXFKLP=HQWUXPGHV7XPRUV
+$ HW DO KDEHQ  HLQHQ FKHPRWDNWLVFKHQ (IIHNW YRQ S DXI0DNURSKDJHQ
EHVFKULHEHQZHOFKHU GLH%DUULHUH DXV0DNURSKDJHQ HUNOlUHQ N|QQWH ,Q HLQHP ,Q
YLWUR&KHPRWD[LV0RGHOO NRQQWH GLHVHU (IIHNW EHL JOHLFKHP 9HUVXFKVDXIEDX LP
5DKPHQ GHU YRUOLHJHQGHQ $UEHLW QLFKW UHSURGX]LHUW ZHUGHQ 'DWHQ QLFKW JH]HLJW
-HGRFK ILQGHQ GLH $XWRUHQ QDFK ,QMHNWLRQ YRQ 7XPRU]HOOHQ GLH WUDQVJHQ IU GLH




,/ RGHU DQGHUHQ S[3URWHLQHQ DOV S ZREHL Ä[³ IU HLQHQ ELVKHU
XQEHNDQQWHQ /LJDQGHQ VWHKW LQ LKUHQ ,QYLYR6\VWHPHQQLFKW DXVVFKOLHHQ1LPPW




YHUKLQGHUW ZLUG /867(5 X 5$9(7&+  'LHV ZlUH LQ (LQNODQJ PLW GHQ
DQGHUHQ]X,/DJRQLVWLVFKHQ(IIHNWHQGDDXFK,/EHUGLH,QGXNWLRQGHU,3
([SUHVVLRQ DQWLDQJLRJHQHWLVFK ZLUNW $1*,2/,//2 HW DO  6*$'$5, HW DO
'DLQGHQKLVWRORJLVFKHQ3UlSDUDWHQNHLQH&'RGHU&'=HOOHQXQG1.
=HOOHQ ]X ILQGHQ ZDUHQ VWHOOW VLFK GLH )UDJH QDFK HLQHU P|JOLFKHQ +HUNXQIW GHV
  'LVNXVVLRQ
,)1g+LHUEHLVROOWHQGLH9HU|IIHQWOLFKXQJHQYRQ081'(5HWDOXQG;,1*HW
DO  EHDFKWHW ZHUGHQ GLH GLH 0|JOLFKNHLW GHU ,)1g 6HNUHWLRQ GXUFK
0DNURSKDJHQ JH]HLJW KDEHQ6RPLW LVW HLQHGXUFKS LQGX]LHUWH ,)1g3URGXNWLRQ
DXFKRKQHGLHGLUHNWH%HWHLOLJXQJDQGHUHU=HOOHQDXHU0DNURSKDJHQP|JOLFK
'LH *HQWKHUDSLH IKUWH VRPLW ]XU 5HNUXWLHUXQJ YRQ 0DNURSKDJHQ LQ GDV
7XPRUJHELHW 'LHVH NDQQ GXUFK HLQHQ GLUHNWHQ FKHPRWDNWLVFKHQ (IIHNW YRQ S
DEKlQJLJHQ 3URWHLQHQ EHJUQGHW OLHJHQ 'LH 5HGXNWLRQ GHU 1HRDQJLRJHQHVH LP
7XPRUJHELHW LVW YHUPXWOLFK GXUFK ,)1g ZHOFKHV GXUFK 0DNURSKDJHQ JHELOGHW









YLWUR9HUJOHLFKVXQWHUVXFKXQJHQ]XGHQ:LUNXQJVRSWLPD IU ,/XQG ,/HUIROJW
(VZLUG GDYRQDXVJHJDQJHQ GDVVHV VHLQ:LUNXQJVPD[LPXPEHL GHUPLQGHVWHQV
]HKQIDFKHQ 'RVLV GHV ,/ EHVLW]W 5 .DVWHOHLQ '1$; 5HVHDUFK ,QVWLWXWH 3DOR
$OWR &$ 86$ SHUV|QOLFKH 0LWWHLOXQJ (UZDUWXQJVJHPl ]HLJWH GLH ,QMHNWLRQ YRQ
,/LQGHQ7XPRUHLQHRSWLPDOH:LUNXQJPLWHLQHUQDKH]XYROOVWlQGLJHQ5HJUHVVLRQ
GHV 7XPRUV +LQJHJHQ KDWWHQ 3%6 XQG S NHLQHUOHL (LQIOXVV DXI GDV
7XPRUZDFKVWXP(UVWDXQOLFKHUZHLVH NRQQWHQDFKGHU ,QMHNWLRQ YRQ ,/HEHQIDOOV
NHLQH +HPPXQJ GHV 7XPRUZDFKVWXPV QDFKJHZLHVHQ ZHUGHQ %HL HLQHP
7KHUDSLHDQVDW] PLW V\VWHPLVFKHU $SSOLNDWLRQ GHU =\WRNLQH ZXUGHQ NU]HUH
$SSOLNDWLRQVLQWHUYDOOH JHZlKOW XQG GLH 'RVLV GHV LQML]LHUWHQ ,/ DXI  QJ SUR
0DXV HUK|KW $XFK LQ GLHVHP ([SHULPHQW IKUWH GLH 7KHUDSLH PLW ,/
HUZDUWXQJVJHPl]XU6WDJQDWLRQGHV7XPRUZDFKVWXPV ,/XQGSHUZLHVHQ
VLFKMHGRFKZLHGHUXPDOVZLUNXQJVORV




7KHUDSLHLQWHUYDOOHQ8QVLFKHU LVW REHVVLFK IU ,/EHLGHUDQJHZHQGHWHQ'RVLV






'D GXUFK GLH *HQWKHUDSLH PLW S56&S HLQH HLQGHXWLJH 5HGXNWLRQ GHV
7XPRUZDFKVWXPVHUUHLFKWZHUGHQNRQQWHQLFKWMHGRFKGXUFKGLH3URWHLQWKHUDSLHPLW
,/ RGHU S N|QQWH HLQ ZHLWHUHV S3URWHLQ PLW ELVKHU XQEHNDQQWHP
%LQGXQJVSDUWQHUHLQÄS[³H[LVWLHUHQ
 /DVVHQVLFKGLH,QYLYR(IIHNWHLQYLWURQDFKYROO]LHKHQ"
2330$11HW DO KDWWHQ LQ LKUHU3XEOLNDWLRQJH]HLJWGDVV ,/ LPKXPDQHQ
6\VWHPVRZRKODXIQDLYH7=HOOHQDOVDXFKDXI7*HGlFKWQLV]HOOHQZLUNWLPPXULQHQ
6\VWHP MHGRFK QXU DXI 7*HGlFKWQLV]HOOHQ (LQH ,)1g 6HNUHWLRQ QDFK ,/








JHULQJ ZDUHQ ZDU HLQ VLJQLILNDQWHU $QVWLHJ GHV ,)1 g QDFK 6WLPXODWLRQ PLW QXU
QJPO ,/ QDFKZHLVEDU GHU VLFK GXUFK K|KHUH'RVHQ ,/QLFKW VWHLJHUQ OLH
'HU ,/5 ZLUG LQ 0lXVHQ YRU DOOHP DXI 7*HGlFKWQLV]HOOHQ NDXP MHGRFK DXI





N|QQWH GLH %LQGXQJVVWHOOH ,/5b IU GDV ,/ DEHU EORFNLHUW ZlUH
%HNDQQWHUZHLVH IKUW HLQH 6WLPXODWLRQ GHU 0LO]]HOOHQ PLW S ]X NHLQHU ,)1 g
  'LVNXVVLRQ
6HNUHWLRQ 9LHOPHKU DQWDJRQLVLHUW S GDV ,/ DQ VHLQHP ,/5b :LH ]X






QDFKYROO]RJHQ XQG EHOLHELJ PDQLSXOLHUW ZHUGHQ 'XUFK GLH 9HUZHQGXQJ YRQ
0LO]]HOOHQXQWHUVFKLHGOLFKHQ*HQRW\SVN|QQHQGLH(IIHNWHlKQOLFKGHP,QYLYR0RGHOO
GHQ S3URWHLQHQ ]XJHRUGQHW ZHUGHQ 6R OLH VLFK HLQH SDEKlQJLJH ,)1 g
3URGXNWLRQQDFK$QWLJHQVWLPXODWLRQ LQYLWUR]HLJHQ(EHQVRNRQQWHGHU(IIHNWGXUFK
S DQWDJRQLVLHUW ZHUGHQ 6RPLW NRQQWH DXFK LQ YLWUR GHU 7KJHULFKWHWH (IIHNW
GXUFKS3URWHLQHJH]HLJWZHUGHQGHUEHUGHQ ,/5bYHUPLWWHOWZLUG2EGDV
SURWHNWLYH3URWHLQ LP6DOPRQHOOHQPRGHOO ,/RGHUZLHYHUPXWOLFK LP7XPRUPRGHOO
HLQDQGHUHVSDEKlQJLJHV3URWHLQLVWNDQQ]XP=HLWSXQNWGHV$EVFKOXVVHVGLHVHU




=XVDPPHQIDVVHQG HUVFKHLQW GLH*UXSSH GHU S3URWHLQH lXHUVW KHWHURJHQ $XI
GHUHLQHQ6HLWHH[LVWLHUHQGDVSGDVVLFKDOVSRWHQWHU$QWDJRQLVW]X,/XQG
,/ HUZHLVW $XI GHU DQGHUHQ 6HLWH JLEW HV GDV ,/ DOV DQ GHU 7\S 
,PPXQDQWZRUW EHWHLOLJWHV =\WRNLQ $XV GHQ (UJHEQLVVHQ GHU YRUOLHJHQGHQ $UEHLW
PXVV DXFK DXI HLQZHLWHUHV S[3URWHLQ JHVFKORVVHQZHUGHQZHOFKHV HEHQIDOOV
SURWHNWLYH (IIHNWH YHUPLWWHOW 'LHVHV =\WRNLQ N|QQWH DXI &'7 RGHU 1.=HOOHQ
ZLUNHQZLHLQGHU$EELOGXQJGDUJHVWHOOW%HUXKHQGDXIGHQ(UJHEQLVVHQOLHJWDEHU
DXFKGHU6FKOXQDKHGDVVHVGLUHNWDXI0DNURSKDJHQZLUNW
:HOFKH 5ROOH ,/ DOV QDKHU 9HUZDQGWHU GHU S=\WRNLQIDPLOLH LQ GLHVHQ
*HVFKHKHQVSLHOWNRQQWHLP5DKPHQGLHVHU$UEHLWOHLGHUQLFKWJHNOlUWZHUGHQ'DHV
VLFK EHL (%, QXU XP HLQ ]X S KRPRORJHV 3URWHLQ KDQGHOW NDQQ GLH 6HNUHWLRQ
GLHVHV=\WRNLQHVZHGHUGXUFKGLHS*HQGHOHWLRQQRFKGXUFKGLH*HQWKHUDSLHPLW
SF'1$ JH]LHOW EHHLQIOXVVW ZHUGHQ 'LH (UVWHOOXQJ HLQH (%,0DXV IU GDV
,QIHNWLRQVPRGHOOVRZLH8QWHUVXFKXQJHQ]XP(IIHNWHLQHU*HQWKHUDSLHYRQ7XPRUHQ
  'LVNXVVLRQ
PLW (%,NRGLHUHQGHQ 3ODVPLGHQZlUHQ IU GLH (UDUEHLWXQJ GHV 9HUKlOWQLVVHV YRQ
,/]XUS=\WRNLQIDPLOLHZQVFKHQVZHUW
,QVJHVDPW HUVFKHLQW LQ GLHVHU =\WRNLQIDPLOLH GDV S3URWHLQ DOV HLQ O|VOLFKHU
5H]HSWRU ]X IXQJLHUHQ'XUFK VHOHNWLYH([SUHVVLRQGHUXQWHUVFKLHGOLFKHQ/LJDQGHQ
NRPPW HV ]XU ,QGXNWLRQ RGHU +HPPXQJ HLQHU ]HOOXOlUHQ ,PPXQDQWZRUW 'D GLH
:LUNXQJ GHU XQWHUVFKLHGOLFKHQ S3URWHLQH JDQ] YRP %LQGXQJVSDUWQHU GHV S
DEKlQJWVROOWHLQZHLWHUHQ8QWHUVXFKXQJHQEHVRQGHUHV$XJHQPHUNDXIGLH,QGXNWLRQ
GHU ([SUHVVLRQ GHU XQWHUVFKLHGOLFKHQ S%LQGXQJVSDUWQHU JHOHJW ZHUGHQ +LHUEHL
VLQGYRUDOOHPGLH6WLPXOLGLHEHHLQIOXVVHQZHOFKHV3URWHLQPLWSYHUNQSIWZLUG
YRQ ,QWHUHVVH $XFK GLH ]HLWOLFKH $EIROJH GHU 5HJXODWLRQ GHU ([SUHVVLRQ GHU
%LQGXQJVSDUWQHUPXKLHUEHDFKWHWZHUGHQ
$EE  +\SRWKHWLVFKHV 0RGHOO EHUXKHQG DXI GHQ GDUJHVWHOOWHQ
([SHULPHQWHQ ]XU ,QWHUDNWLRQ GHU S=\WRNLQH EHL GHU ORNDOHQ
XQVSH]LILVFKHQ ,PPXQUHJXODWLRQ S EW EHU VHLQHQ5H]HSWRU ,/5b
NHLQHQ(IIHNWDXIGLH=HOOHQDXV$,/XQGS[N|QQHQVRZRKOEHU&'
RGHU 1.=HOOHQ % ZLH DXFK YHUPXWOLFK DQ 0DNURSKDJHQ & ELQGHQ XQG ]XU
6LJQDOWUDQVGXNWLRQ IKUHQ S NDQQ GLHVH %LQGXQJ DQWDJRQLVLHUHQ ' 'LH
:LUNXQJHQ YRQ ,/ XQG S[ ZHUGHQ GXUFK LKUH FKHPRWDNWLVFKHQ
(LJHQVFKDIWHQXQGJHELOGHWHV,)1gYHUPLWWHOW'XUFK,3NRPPWHVVFKOLHOLFK
LP 7XPRUPRGHOO ]XU 5HGXNWLRQ GHU $QJLRJHQHVH EHL JOHLFK]HLWLJHU $NWLYLHUXQJ














,QWHUOHXNLQ ,/ LVW HLQ ]HQWUDOHV=\WRNLQ LQ GHU(QWZLFNOXQJHLQHUSURWHNWLYHQ
]HOOXOlUHQ 7\S ,PPXQDQWZRUW (V LVW DXV HLQHU S XQG HLQHU S8QWHUHLQKHLW
DXIJHEDXW (V VWLPXOLHUW 1. XQG 7=HOOHQ ]XU $XVVFKWWXQJ JURHU0HQJHQ ,)1g




ZLUNHQ VFKHLQW ZXUGHQ IU ,/ EHUHLWV ]X ,/ DJRQLVWLVFKH :LUNXQJHQ
GHPRQVWULHUW
,P 0LWWHOSXQNW GHU YRUOLHJHQGHQ $UEHLW VWDQG GLH (UDUEHLWXQJ SDEKlQJLJHU
:LUNXQJHQ XQWHU $XVVFKOX GHU (IIHNWH YRQ ,/ G K P|JOLFKHUZHLVH ,/
DEKlQJLJHU(IIHNWH ,Q GHQ YRUOLHJHQGHQ8QWHUVXFKXQJHQZXUGHPLWJHQGHOHWLHUWHQ
0lXVHQ JHDUEHLWHW VR GDVV ,/ LQ GLHVHQ 6\VWHPHQ NHLQH 5ROOH VSLHOHQ NDQQ
VRQGHUQQXUGLHS3URWHLQHDXHU,/
,P,QIHNWLRQVPRGHOOPLW6DOPRQHOOD(QWHULWLGLVZXUGHQSJHQGHOHWLHUWHSXQG
S0lXVH YHUZHQGHW 'XUFK HLQH ,QGXNWLRQ GHU S([SUHVVLRQ ZDUHQ
8QWHUVFKLHGHDXIGLH:LUNXQJGHUS3URWHLQH]XUFN]XIKUHQ(V]HLJWHVLFKGDVV
S3URWHLQH GXUFK GLH ,QGXNWLRQ HLQHU ,)1g 3URGXNWLRQ HLQH 9HUEHVVHUXQJ GHU
$EW|WXQJLQWUD]HOOXOlUHU3DWKRJHQHEHZLUNWHQ'DGXUFKJHODQJLQGHQS0lXVHQ
GLH (LQGlPPXQJ GHU V\VWHPLVFKHQ ,QIHNWLRQ EHVVHU XQG GLHVH 0lXVH EHUOHEWHQ
OlQJHUDOVGLHS0lXVH
,Q7XPRUPRGHOOHQPLWGHP/HZLV/XQJHQNDU]LQRPXQGGHP0HODQRP%ZXUGHQ
S0lXVH ZHOFKH NHLQH S3URWHLQH ELOGHQ N|QQHQ PLW GHU IU S
  =XVDPPHQIDVVXQJ
NRGLHUHQGHQ '1$ JHQWKHUDSLHUW 'XUFK GLHVH ORNDOH*HQWKHUDSLH NDP HV ]X HLQHU
5HGXNWLRQGHV7XPRUZDFKVWXPV,QLPPXQKLVWRORJLVFKHQ8QWHUVXFKXQJHQZDUHLQH
5HNUXWLHUXQJ YRQ 0DNURSKDJHQ XQG HLQH +HPPXQJ GHU $QJLRJHQHVH LP
7XPRUEHUHLFK VLFKWEDU /RNDOH XQG V\VWHPLVFKH 3URWHLQWKHUDSLHQ PLW GHP
+RPRGLPHURGHU,/KDWWHQNHLQHQ(IIHNWDXIGDV:DFKVWXPGHV7XPRUVZDVDXI
GLH ([LVWHQ] HLQHV ZHLWHUHQ QRFK XQEHNDQQWHQ KHWHURGLPHUHQ S3URWHLQV
KLQGHXWHW
,Q YLWUR NRQQWHJH]HLJWZHUGHQGDVV ,/GLH ,)1g3URGXNWLRQGXUFK6SOHQR]\WHQ
LQGX]LHUW XQG GLHVHU (IIHNW GXUFK GDV +RPRGLPHU DQWDJRQLVLHUW ZHUGHQ NDQQ
,QWHUHVVDQWHUZHLVHNDQQHV LQSULPlUHQ0LO]]HOONXOWXUHQDXFK ,/DQWDJRQLVLHUHQ








  6800$5< 
















7KH DLP RI WKLV VWXG\ ZDV WR LQYHVWLJDWH SGHSHQGHQW HIIHFWV ZKLFK FDQ EH




ZHUH XVHG $V WKH H[SUHVVLRQ RI S LV LQGXFHG E\ EDFWHULDO DQWLJHQ GLIIHUHQFHV
EHWZHHQ WKH VWUDLQV ZHUH FDXVHG E\ WKH S SURWHLQ 'XULQJ WKH LQIHFWLRQ S
SURWHLQV LQGXFHG ,)1g SURGXFWLRQ WKXV LPSURYLQJ WKH NLOOLQJ RI LQWUDFHOOXODU
SDWKRJHQV 7KLV UHVXOWHG LQ D EHWWHU FRQWURO RI WKH V\VWHPLF LQIHFWLRQ DQG ORQJHU
VXUYLYDOSHULRGVRIWKHSPLFHDVFRPSDUHGWRSPLFH
)RU WKH H[SHULPHQWV LQ WKH WXPRUPRGHO XVLQJ WKH /HZLV/XQJ FDUFLQRPD DQG WKH
0HODQRPD % DV WXPRUV S PLFH ZKLFK DUH XQDEOH WR SURGXFH DQ\ S
SURWHLQVUHFHLYHGJHQHWKHUDS\ZLWK'1$HQFRGLQJIRUS7KLVORFDOJHQHWKHUDS\
UHVXOWHGLQDUHGXFHGWXPRUJURZWK,PPXQRKLVWRFKHPLFDOH[DPLQDWLRQUHYHDOHGDQ
LQILOWUDWLRQ RI WKH WXPRU WLVVXH ZLWK PDFURSKDJHV DQG D UHGXFHG QHRDQJLRJHQHVLV
ZLWKLQWKHWXPRU7KLVHIIHFWFRXOGQRWEHDFKLHYHGE\ORFDODGPLQLVWUDWLRQRI,/RU
  6XPPDU\




DQWDJRQL]H ,/ LQ SULPDU\ VSOHQRF\WH FXOWXUHV ,Q YLWUR LQIHFWLRQ ZLWK6DOPRQHOOD
UHVXOWHGLQDQSGHSHQGHQW,)1gSURGXFWLRQWKDWFRXOGDOVREHDQWDJRQL]HGE\WKH
KRPRGLPHU
7KH SURWHFWLYH HIIHFWV LQ WKH LQIHFWLRQ PRGHO PLJKW EH FDXVHG E\ ,/ ZKLFK LV
VXSSRUWHGE\WKH LQYLWURUHVXOWV2QWKHRWKHUKDQGLQWKHWXPRUPRGHO,/GRHV

















































































































































































































































































































































































































































































































































































































































































+HUUQ 3URI 'U -RKDQQHV 6HHJHU XQG DOOHQ 0LWDUEHLWHUQ GHV 9HWHULQlUDQDWRPLVFK
+LVWRORJLVFKHQ ,QVWLWXWHV GLHPLFK RIW DOV )UHPGN|USHU DP0LNURWRP HUGXOGHQPXVVWHQ
XQGXQWHUVWW]WHQ
3HWUD.UXPEKRO]XQG-XOLDQH5LFKWHUIUDOOGLH0lXVH
(EHQVRGHU'HXWVFKHQ)RUVFKXQJVJHPHLQVFKDIWIUGLHILQDQ]LHOOH8QWHUVWW]XQJ
%DUEDUDRKQHGHUHQVWHWHV4XHQJHOQGLHVH$UEHLWZRKOQLHIHUWLJJHZRUGHQZlUH
*UHWHIUGLHHQWVSDQQHQGHQ6SD]LHUJlQJHXQGGLHQLHJHZDJWHQ:LGHUZRUWH
